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1908  EiiMERSON,  Herbert  H.,  275,  Glossop  Eoad,  Sheffield. 
L883  *Emrys-Jones,  A.,  M.D.,  10,  St.  John  Street,  Manchester. 
1900     Evans,    John    Jameson,    Al.B.,    85,    Edmund     Street, 

Birmingham. 
1900  fEvANs,  Thomas,  211,   Maequarie   Street,   Sydney,  New 

South  \Yales. 
1902     EvERSHED,  A.  E.  F.,  13,  Harley  Street,  AV. 
1907     Fenton,  Capt.  A.,  M.B.,  I.M.S.,  c/o  Messrs.  Thos.  Cook 

and  Son,  Eaugoon. 
1911     Fenwick,  George,  ■L^'niversity  College  Hospital,  AV.C. 

h 


XVIIl 
ELECTED 

1888  Fergus,  A.  Feeeland,  M.B.,  22,  Blytbswood  Square, 

Glasgow.     (C.  1905-8.) 
O.M.  tFEHGusoN,  H.  L.,  Duuedin,  New  Zealand. 

1894  fFiscHER,  E.  C,  M.D.,  Cairo,  E<,'ypt. 

1904     Fisher,  Major  J.,  I.M.S.,c/o  Messrs.  Grrindlay  and  Co., 
Si,  Parliament  Street,  S.AV. 

1895  FisHEK,    J.     Herbert,    M.B.,     83,    Wimpole    Street, 

Cavendish  Square,  W.     (C.  1904-7.     S.  19i  7-10.) 
O.M.    Fitzgerald,   C.  E.,  M.D.,  27,  Upper  IMerrion    Street 

Dublin.     (Y.P.  1882-5.     C.  1880-1.) 
1909     Flegg,  F.  A.  Martin,  "  Soutlidene,"  The  Shrubberies, 

South  Woodford,  Essex. 

1889  Flemming,  Percy  (V.-P.),  70,  Harley  Street,  W.     (C. 

19P1-4.) 
1892     Folker,  Herbert  Henry,  Hauley,  Staffordshire. 

1886  Ford,   A.    A'ernon,   South    View    Lodge,    Kent   Eoad, 

Southsea. 
O.M.    Frost,    W.    Adams,    Shepherd's   Well,   Forest    Eow, 

Sussex.     (L.  1000-6.     V.-P.  1906-9.) 
1895     Galloway,    A.    Eudolf,    M.B.,    250,    Union    Street, 

Aberdeen,  N.B. 

1887  tGrARDNER,  JoHN  J.,  M.D.,  128,  Bishop  Street,  Montreal, 

Canada. 
1889     GiBBS,  Alfred  N.  G.,  52,  AVhiteladies  Eoad,  Clifton. 
1902  jGiBSON,  J.    Lockhart,  M.  D.,  AVickham  Terrace,  Bris- 
bane, Australia. 
O.M.     Glascott,  C.  E.,  M.D.,  Eosennillion,  Budleigh  Salter- 

ton,  Devon.      (C.  1896-9.     V.-P.  1902-5.) 
1885  fGoDFRAY,  Alfred    Charles,    St.    Heliers   House,    St. 

Hellers,  Jersey. 
1899     Goldsmith,  G.  Harvey,  M.B.,  Bedford. 
1907     GouLDEN,   Charles   Bernard,    Prudential    Buildings, 

Union  Street,  Oldham. 
1004     GowANS,  Thos.,  M.B.,  4,  Abbotsford  Terrace,  Newcastle- 

on-Tyne. 
O.M.    GowERS,  Sir  W.  E.,  M.D.,    F.E.S.,  50,   Queen  Anne 

Street,  W.     (C.  1880-3.     Y.-P.  1896-9.) 


XIX 

ELECTED 

1897  Graxger,  F.  M.,  18,  Nicholas  Street,  Chester. 

1895  fGRANT,  H.  Y.,  i\[.D.,  414,  Delaware  Aveuue,  Buffalo,  U.S. 

1895  tGRAT,  Jamks,  M.D.,  Helaud,  Montanin,  U.S.A. 

1887     GreexV,  Edwin  Collier,  27,  Friar  Gate,  Derby.     (C. 

1903-4.) 
1903     Greene,  Arthur,  4,  Theatre  Street,  Norwich. 
1911     Geeeves,  Eeginald  A.,  43,  Upper  Brook  Street,  W. 

1895  Griffin,   AV.   Watson,    M.B.,    68,   Brunswick    Place, 

Hove,  Brighton. 

1885  *GRiFFiTn,  A.  Hill,  M.D.,  17,  St.  John  Street,  Man- 
chester.    (V.-P.  1905-8.     C.  1893-6.) 

1910     Griffith,  Arthur  Donald,  M.B.,  30,  Welbcck  Street, 

1894     Grimsdale,  Harold,  M.B.,  3,  Harley  Place,  AV.      (C. 

1907-10.) 
O.M.    Grossmann,  K.  a.,  70,  Eoduey  Street,  Liverpool. 
1910     Grosz,  Prof.  E.  yon  (F.),  5,  Keviezhy  Ter.,  Buda-Pest, 

Hungary. 

1899  Gruber,  Rudolph,  M.D.,  81,  Harley  Street,  AV. 
1910     GuLLSTRAND,  Prof.  (F.),  Upsala,  Sweden. 

1908  Gunning,  C.  J.  H.,  13,  Thurloe  Place,  South  Ken- 
sington, S.AV. 

1898  Guthrie,    Leonard    G.,   M.D.,    15,   Upper    Berkeley 

Street,  AA^ 

1910  Haab,  Prof.  0.  (F.),  41,  Pelikaustrasse,  Zurich,  Switzer- 
land. 

1887  *Habershon,  Samuel  Herbert,  M.D.,  88,  Harley  Street, 
AV.     (S.  1894-7.     C.  1897-1900.) 

1889  Hailes,  C.  D.  G.,  M.D.,  Hawkesdale,  27,  Alma  Road, 
Clifton,  Bristol. 

1885  fHAiNES,  Humphret,  Auckland,  New  Zealand. 

1902  fHALLiDAT,  J.  C,  Macquarie  Street,  Sydney,  N.S.AV. 

1900  Hallidie,  Andrew,  M.B.,  Avondale,  Chesterfield  Road, 

Eastbourne,   and  6,  AYarrior    Square  Terrace,    St. 
Leonards-on-Sea. 

1896  Hamilton,  Robert  J.,  82,  Rodney  Street,  Liverpool. 


XX 

BLECTED 

1878  fHA^MiLTON,  T.   K.,  M.D.,  Wakefield    Street,  Adelaide, 
South  Australia. 

1901  lUxcocK,  Edw.  D.,  10,  Brock  Street,  Bath. 
190S     IL^NNA.,  Henut,  57,  University  Road,  Belfast. 
1001     Hanson,  Rkginald  E.,  5,  Ilarley  Street,  W. 

1900  H,i.RMAN,  N.  B.,  M.B.,  108,  Harley  Street,  W. 

1902  il.vRRiES-JoNES,  E.,  IG,  Castiliau  Street,  Nortliainpton. 

1909  iLiUET,  PuiLTP  A.,  Greneral  Infirmary,  Leeds. 

1910  Hakston,  George  M.,  M.D.,  Hong  Kong. 

1886  Hartley,  Bouert  N.,  M.B.,2,  Clarendon  Eoad,  Leeds. 
1882  *Hartriuge,  Gustavits,  12,  Wimpole  Street,  AV.     (C. 

1889-02,1895-8.     S.  1892-5.     V.-P.  1910-11.) 
1905  tHARTT,  G.  W.,  M.B.,  Ch.B.,  Wellington,  New  Zealand. 
1809     Hawkes,  C.  S.,  Glencairn,  Wickhani  Terrace,  Brisbane, 

Queensland. 

1901  Hawthorne,  C.  O.,  63,  Harley  Street,  AV. 

1908     Hat,  Percital  J.,  3,  Northumberland  Bead,  Sheffield. 
1892     Hatdon,  Prank,  A  pothecarics'  Hall,  Water  Lane,  Black- 
friars,  E.G. 

1898  IlArES,  George  C,  24,  Park  Square,  Leeds. 

1899  Henderson,    Edward    E.,   M.B.,   0,    Lower    Berkeley 

Street,  Portmau  Square,  W. 

1903  Henderson,  Thomson,  15,  The  Ropewalk,  Nottingham. 

1896  Henry,  B.  Wallace,  M.D.,  6,  Market  Street,  Leicester. 
1905     Hepburn,  Malcolm  Lanqton,  M.D.,  B.S.,  F.R.C.S., 

II,  Upper  Wimpole  Street,  W. 

1897  Herbert,  Lt.-Col.  Herbeut,  I. M.S.  (C),  Castle  Grove, 

Nottingham. 

1887  *Hern,  John,  M.D.,  Summercote,  Darlington. 
1910     Heron,  David,  21,  Eardsley  Crescent,  S.W. 

1910     Hess,  Prof.    Carl  (F.),  1,  Pleichenglausstrasse,  Wiirz- 

burg,  Bavaria. 
1905     Hewkley,    p.,    19,    Lower   Seymour   Street,    Portnian 

Square,  W. 

1895     Hickman,  H.  B.  Belcher,  M.B.,  5,  Harley  Street,  W. 


XXI 

ELECTED 

O.M.    HiGGENS,  CiiAULES,  52,  Broolv  street,  W.     (C.  1880-3. 

V.-P.  1901-4.) 
1903     Hill,  Fkaucis  R.,  62,  Warwick  Roacl,'C;irlis]e. 

1888  *HixNEr,L,  J.   S.,   M.B.,   02,    Garland    Street,    Bury    St, 

Ednuiudf!. 

1907  HiNSHELWooD,  James,  26,  AVoodside  Place,  Glasgow. 
1905     HiRD,  R.  B.,  M.B.,  81,  Edmund  Street,  Birmingham. 
1899     Hobday,  James,  M.B.,  Beverley  House,  Colney  Hatch 

Lane,  N. 
1886  tHoDGE,  ll^v^   Sidney   IIupeut,  The  Wesleyan  Mission 
Men's  Hospital,  Hankow,  China. 

1897  Hogg,  G.    H.,    M.D.,  95,  George  Street,   Launceston, 

Tasmania. 
1911     Holmes,  Gordon  M.,  M.D.  (C),  58,  Harley  Street,  W. 

1889  HOLTHOUSE,  Edwin  H.,  M.B.,  6,  Devonshire    Street, 

Portland  Place,  W. 
1905     HosFOUD,  J.  S.,  20,  St.  James'  Place,  St.  James'  Street, 

S.W. 
1893  tHowE,  LuciEN,  183,  Delaware  Avenue,  Buflalo. 

1908  Hudson,  A.  C,  M.D.,  Royal  London  Ophthalmic  Hos- 

pital, City  Road,  E.G. 
1881  tHuDSON,  Lt.-Col.   Ernest,  I. M.S.,  Allahabad   Central 
Prison,  AV^aini,  E.  I.  Railway. 

1889  tHuGUES,   Samuel  H.,  169,  Macquarie  Street,  Sydney, 

New  South  "Wales. 
1893  fHuGiiES,  Wilfrid    Kent,   M.B.,    102,    Collins   Street, 

]\[elbourne. 

1908     Hunter,  George,  31,  Bridge  Street,  luverness. 

O.M.    Hutchinson,  Sir  Jonathan,  P.R.S.,  54,  Gower  Street, 
W.     (Pres.  1883-6.     V.-P.  1880-1,  1886-9.) 

1901     Inman,  Wm.,  M.B.,  55,  Elm  Grove,  Southsea. 
1883  fJACKSON,  James,  IM.D.,  Collins  Street  East,  Melbourne, 
Australia. 

1898  James,  George  Brooksbank  (C),  5,  Harley  Street,  W. 


XXII 
KLSCTED 

190S     James,  Roijert  Huston,  G,  Lower  Berkeley  Street,  W. 

1905     Jaques,  H.,  20,  A.thenieuin  Street,  Plymouth. 

1883  tJKNKiKs,  E.  J.,  M.D.,  Nepeaii  Tower?,  Douglass  Park, 

Sydney,  N.S.W.,  Australia. 
1908     Jekemt,  H.  Eowe,  8,  Chiugford  Koad,  AValtliamstovv, 

Essex. 
1883     Jessop,  ^V.  H.  II.,  73,  Ilarley  Street,  W.     (C.  1889-92. 

Y.-P.  1907-10.) 
1910     Jewell,  William  n.,M.D.,  27,  New  Cavendish  Street, 

W. 
1882     Johnson,  G.  Lindsay,  M.B,,  55,  Queen  Anne  Street, 

Cavendish  Square,  W. 

1888  t Johnston,  Geo.  D.,  Georgia  Street,  Vancouver,  British 
Columbia. 

1898  *JoNES,  Geoeqe,  M.B.,  8,  Church  Terrace,  Lee,  S.E. 

1897  Jones,  Hugh  E.,  19,  Eoduey  Street,  Liverpool. 

1891  tJoNES,R.  H.,M.B.,B.S.,  209,  Macquarie  Street,  Sydney, 
New  South  Wales. 

1905  Juler,  F.  a.,  21,  Cavendish  Square,  W. 

O.M.    Juler,  H.  E.,  23,   Cavendish   Square,  W.     (C.  1886-9. 
Y.-V.  1900-2.) 

1899  Keeling,  G.  S.,  M.D.,  Attleborough,  Norfolk. 

1900  IKelsall,  H.  T.,  M.D.,  1,   Devonshire  Terrace,  Perth, 

W.  Australia. 

1898  tKENDALL,    H.     W.    Martindale,    AVelliugton,     New 

Zealand. 

1888  fKENNY,  Augustus  Leo,  M.B.,  87,  Collins   Street,  Mel- 
bourne, Victoria,  Australia. 

1901  KiLLiCK,  Chas.,  3,  Marsham  Street,  Maidstone. 

1906  KiLKELLY,  Major  P.  P.,  I. M.S.,  c/o  Messrs.  H.  S.  King 

and  Co.,  Pull  Mall. 
1895     Knaggs,   Robert    Laweord,   M.D.,  27,  Park  Square, 

Leeds. 
1881  t Knaggs,  S.  T.,  M.D.,  1,  Lyons   Terrace,  Hyde   Park, 

Sydney,  N.S.W. 


XXIU 
ELECTED 

1910  Knapp,  Dr.  Arnold  (F.),  26,  West  40th  Street,  New 

York,  U.S.A. 

1911  Lang,  B.  T.,  B.C.,  22,  Cavendish  Square,  W. 

O.M.  Lang,  William,  22,  Cavendish  Square,  W.  (C.  1886-9. 
V.-P.  1900-3.     Acting  Fres.  1903.) 

O.M.  Laavfokd,  J.  B.  (Pres.),  99,  Harley  Street,  Cavendish 
Square,  AV.  (C.  1886-9;  1898-1901.  S.  1895-8. 
V.-P.  1905.     T.  1905-11.) 

1889  *Laavs,  AVm.  G.,  M.B.,  3,  East  Circus  Street,  Notting- 
ham.    (C.  1909-11.) 

1896  Lawson,  Arnold,  M.D.,  12,  Harley  Street,  W.  (C. 
1909-11.) 

1895  tl^EA,  J.  Augustus,  M.B.,  Grahamstown,  Cape  Colony, 

South  Africa. 
1885  ILe  Ckoniee,  Haudwicit,  St.  Heliers,  Jersey. 
O.M.    Lediaed,  H.    a.,    M.D.,  26,  Lowther  Street,  Carlisle. 

(C.  1900-1.) 
1885     Lee,  Charles  G-.,  11,  Princes  Avenue,  Liverpool. 
1904  fLEE,  W.   A.,  Lt.-Col.    I.M.S.,   c/o   Mrs.  Lee,  Heaton 

Hall,  Newcastle-on-Tyne. 
1903     Levy,  A.,  M.D.,  67,  Wimpole  Street,  W. 
1907     Lindsay,  W.  J.,  84,  Heme  Hill,  S.E. 

1896  Lister,  W.  T.,  M.B.,  24,  Devonshire  Place,  AY.      (C. 

1907-10. 
1911     LiTCHWORTH,  T.  AY.,  Drapedean,  AYalton-on-Thames. 

1902  Little,  Andrew,  114,  Manuingham  Lane,   Bradford, 

York  3. 
1892     Lodge,  Samuel,  juu.,  M.D.,  28,  Manor  Eoad,  Bradford. 
1911     Loosely,  Alfred  E.  A.,  25,  New  Cavendish  Street,  AY. 

1903  tLucKHOEP,  James,  M.D.jEhodes  Buildings,  St.  George's 

Street,  Capetown. 
1883     LuNN,  J.  11.,  Tlie  Haven,  Mill  Eoad,  Worthing.     (C. 
1892-5.) 

1899  Lyle,  H.  AYilloughby,  M.D.,  Eversley,  ElmBeld  Eoad, 

Bromley,  Kent ;    and  39,  Hertford  Street,  Mayfair, 
W. 

1900  MacCallan,   Arthur    Ferguson,   M.B.,  Turf    Club, 

Cairo,  Egypt. 


XXIV 

ELECTED 

1905  M,vcDONALD,  J.  G.,  Imperial  Chambers,  Dee  Street, 
Itivercargill,  New  Zealand. 

1902     Mackat,  D.  Matheson,  M.D.,  48,  Beverley  Koad,  Hull. 

1888  *Mackay,    George,   M.D.,    20,   Dramslieugh    Gardens, 

Edinburgh.     (C.  1900-2.     V.-P.  190G-9.) 

1889  t Mackenzie,   ¥.   Wallace,   M.B.,   139,    Upper    Willis 

Street,  WeDiugtou,  New  Zealand. 
1889     Ma^Lehose,   Norman    M.,   M.B.,   18,   Harley    Street, 

Cavendish  Square,  W.     (C.  1902-5.) 
1897  IMaclennan,   Duncan    N.,   M.D.,    12G,   Bloor    Street 

West,  Toronto. 
1S92  tMAcLEOD,  Charles   G.,  M.B.,  157,   Macquarie  Street, 

Sydney,  N.S.W. 

1881   tMACONACiriE,    G.    A.,     Brigade     Surgeon     Lieutenant- 
Colonel,  M.D.,  33,  Queen's  Road,  Aberdeen. 
1911     MacQueen,  J.  P.,  12,  Royal  Terrace,  Soutliend-on-Sea.  ; 

1899  Maddox,  Ernest  E.,  M.D.,  Glenartney,  Poole  Road,- 
Bournemouth.     (C.  1904-0.) 

1883  IMaiier,  W.  Odillo,   M.D.,  Craignish,  185,   Macquarie 

Street,  Sydney,  N.S.W. 
1899  fMANCH^,    Charles,    B.A.,    M.D.,   4,    Piazza    Regina, 

Viilletta,  Malta. 

1901  fMANNiNG,  Leslie  S.,  Clu-istehurch,  New  Zealand. 
1911     Manson,  W.  H.,  M.D.,  5,  Clifton  Place,  Glasgow,  W. 
1909     Marchant,  E.  Lachlan,  Woodward  Street,  Wellington,. 

New  Zealand. 
1904     Markus,  Charles,  M.D.,  28,  Wimpole  Street,  ^Y. 
1883  fMARLow,    EiiANK    AViLLiAM,    M.D.,    200,     Higliland 

Street,  Syracuse,  New  York  State,  U.S.A. 

1892  Marshall,  Charles  Deyereux,  112,  Harley  Street, 
W.     (C.  1903-4.     S.  1904-7.     C.  1907-10.) 

1907  Marshall,  James  Cole,  M,D.,  36,  Albion  Street,  Hyde 
Park,  W. 

1888  tMARTiN,  Albert,  M.D.   10,  Harley  Street,  W. 


XXV 
ELECTED 

1905     JM\s3Er,  A.  Yale,  INI.D.,  24s  Tavistock  Square,  W.C. 

1884  Maxwell,  Patiuck  William,  M.U.,  19,  Lower  Baggot 
Street,  Dublin.    (C.  1900-2.) 

1901-  May,  H.  J.,  M.B.,  B.C.,  Naiui  Tal,  College  Place, 
Southampton. 

1893  INFaynaud,  Fiiederic  Pinsent,  Major,  Iiidiau  Medical 
Service,  care  of  Griudla}'  aud  Co.,  Calcutta. 

1902     Mayou,  Stephen,  59,  Harley  Street,  W. 

1890  *McGI-iLLivuAY,  Angus,  M.D.,  23,  South  Tay  Street, 
Dundee,  N.B.     (C.  1902-5.) 

O.M.    McHakdy,  M.  M.,  5,  Savile  Row,  W.     (C.  1887-90.) 

1895  tMclNTOsii,  J.  R.,  M.D.,  40,  Coburg  Street,  St.  John, 
NeAv  Brunswick,  Canada. 

1895  McKenzie,  H.  V.,  M.D.,  Elinbauk,  Abbey  Eoad,  Tor- 
quay. 

1902  McMuLLEN,  "W.  H.,  4,  Chaudos  Street,  Cavendish 
Square,  W. 

1904     McJSTaij,  Angus,  31,  New  Cavendish  Street,  W. 

1911  McNabb,  Heniiy  H.,  M.D.,  8a,  St.  John  Street,  Man- 
chester. 

1901     Menzies,  J.  A.,  9,  Castle  Hill  Avenue,  Folkestone. 
1897     Millek,    Gt.    Victor,    M.B.,    2,   Barrington    Crescent, 
Stockton-on-Tees. 

1899     Miller,  Herbert  Percy,  M.D.,  100,  Stoke  Newiugton 

Eoad,  N. 

1881  fMiLLES,    AV.    Jennings,   care   of  Drs.   Henderson  and 

Macleod,  Shanghai,  China. 
1897  t^IiNNES,  Robert  Stanley,  M.D.,  127,  Metcalfe  Street, 

Ottawa,  Ontario. 
1901     Montgomery,  Robert  J.,  M.B.,  28,  Upper  Filzwilliani 

Street,  Dublin. 

189G  MooNEY;  Herbert  C,  M.B.,  22,  Lower  Baggot  Street, 
Dublin. 


XXVI 
ELECTED 

190S     MoonE,  Robert  F.,  M.B.,  St.  Bartholomew's  Hospital, 
E.C. 

1909  MoiittKLL,  REGINALD  A.,  13,  Harlej  Street,  W. 

1901     ]\roRR[CE,  Gr.  G.,  17,  Royal  Terrace,  Weymouth. 

O.M.    MoRTOx,   A.  Stanford,  133,  Harley  Street,  W.      (C. 
1886-9.     V.-P.  1902-5.) 

1898  MoTT,  F.   ^y.,  M.D.,  F.R.S.  25,  Nottingham  Place,  W. 

(V.-P.  1901-7.) 

1910  Mould,    Major    G.    T.,    I.M.S.,    4,    Edith    Road,   W. 

Kensington,  W. 

1908  MoxoN,   Frank,    M.B.,  B.S.,   Harrow    View,  Harrow, 

Middlesex. 

1909  Naylor,  W.  Roebuck,  14,  Carr  Road,  Nelson,  Lanes. 
1909     Nell,    Andreas,    Victoria     Eye    and    Ear    Hospital, 

Colombo,  Ceylon. 
O.M.*NETTLEsnip,   Edavard,   Longdown    Hollow,    Hindhead, 
Haslemere.     (Pres.  1895-7.     S.  18S0-3.     C.  1883-6. 
V.-P.  1886-9.) 

1909  Newman,  T.  A.,  M.D.,  Royal  Westminster  Ophthalmic 

Hospital,  W. 

1881     Nicholson,  A.,  30,  Brunswick  Square,  Brighton. 

1910  NoRDENSON,  Dr.  Erik  (F.),  10,  Wasagatan,  Stockholm, 

Sweden. 

1895  *Ogilvie,  F.  Menteitu,M.B.,  (C.),The  Shrubbery,  72, 

Woodstock  Road,  Oxford. 
1895     Ogilyy,  Alexander,  M.B.,  Lemy,  Clifton  Park,  Clifton, 

Bristol. 
1889  fO'KiNEALY,  Frederick,  Major,  I. M.S.,  care  of  Messrs. 
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1891     Taylor,  James,   M.D.,  (T.),  49,  AYclbeck  Street,  AV. 
(Y.-P.  1910-11.    C.  1894-7,  1900-3.    S.  1897-1900.) 

1889  Taylor,  S.  J.,  M.B.,  44,  Prince  of  AVales'  Road,  Nor- 

wich.    (C.  1904-7.) 

1900  Teale,  Michael  A.,  4,  Park  Square,  Leeds. 


XXXTI 
ELECTED 

1900     TuoMAs,  Frank  G.,  M.B.,  22,  Walter  Road,  Swansea. 

1903     Thomas,  E.  Russell,  40,  St.  Andrew's  Crescent,  Cardiff". 

1895     TuoMPSoN,  A.  Hugh,  M.U.,  (C), 36,  Weymouth  Street. 
W. 

1903  TIroML'so^f,    A.    Henrt,    291,    Romford    Road,    Forest 

Gate,  E. 
18S5     Thompson,  C.  Sinclair,  The  Quay,  Bideford,  Devon. 
1895     Thompson,  George  W.,  M.B.,  80,  Harley  Street,  W. 

1895  *Thompson,  Robert,  M.D.,  B.S.,  Bnnya  Eunya,  AVick- 
ham  Terrace,  Brisbane,  Queensland. 

1911     Thomson,  Eric  A.,  M.B.,  British  Ophthalmic  Hospital, 

Jernsalem. 
1905     Thomson,   H.    Wright,    M.D.,    3,    Sandyford    Place, 

Glasgow. 

1898     Thomson,    W.     Ernest,    M.D.,    2,    Somerset     Place, 
Glasgow. 

1883  tToBiN,    William,   c/o    Messrs.    John    Tobin    and    Co., 
Halifax,  Nova  Scotia,  Canada. 

1900     ToMLiNSON,    John    II.,    "  Belmont,"    Vicarage    Road, 
Egham. 

1904  fTooKE,    Prederick    T.,   M.D.,    1,    MacGregor   Street, 

Montreal,  Canada. 
1895     Toombs,   Herbert   George,   2G,  Trebovir  Road,  Earl's 
Court,  S.AV. 

O.M.     TosswiLL,  L.   H.,  34,  West  Southeruliay,  Exeter.        (C. 
189G-9.) 

1907     TosswiLL,  Leonard  R.,  34,  West  Sonthernhay,  Exeter. 

1904  TowNSEND,   T.  H,  D.,  M.B.,    14,    St.    Patrick's    Hill, 

Cork. 

1905  Trench,  F.  P.,  M.B.,  48,  Chester  Terrace,  Eaton  Square, 

S.W. 

1902  tTRiLOKEKAR,  V.  S.,  308,  Lobar  Street,  Bombay,  India. 

O.M.    Tweedy,  Sir    John,   100,    Harley    Street,    W.     (Pres. 
1903-5.     C.  1884-7.     V.-P.  1891-4,  1905-8.) 


XXXIII 

ELECTED. 

1898     Tykrell,  p.  Astlet  Cooper,  M.B.,  27,  New  Cavendish 
Street,  W. 

1905     Ttso>',  W.  J.,  10,  Langhorue  Gardens,  Folkestone. 

1883     UnTHOFf,  J.  C.  :\r.D.  (Y.-P.),  Wavertree  House,  Furze 

Hill,  Brighton.      (C.  1905-8.) 
1910     UiiTiiOFF,  Prof.  AV.  (F.),   IG  ap.  Schweidnitzer,  Stradt- 

graben,  Breslau. 

1894  Usher,    C.    H.,    M.B.     (C),    3,    Bon   Accord    Square, 

Aberdeen. 

1910  AVagenmanx,  Prof.  (F.),  Heidelberg. 

1888     AYalker,   Cyril  H.,  INi.B.,  8,  Oakfiekl  Eoad,  Clifton, 
Bristol.     (C.  1907-10), 

1892  AValker,  H.    Secker,    45,    Park    Square,    Leed?.     (C. 

1903-G.) 

1911  AVard,  AV.  C.  A. 

1900     AVardale,  John  D.,  ]\r.B.,  Carlton  Villa  AYest,  Jesmond 
Koad,  Newcastle-ou-Tyne. 

1893  AYarken,  H.  Guy  S.,  201,  Macquarie  Street,  Sydney. 

1907  AYebster,    G.   F.    G.,  AVoodward   Street,    Wellington, 

Xew  Zealand. 
1893  fAYEEKEs,  Charles  Jones,  Lithgow,  New  South  AYales. 
1910  t\YEiHEN,  A.  AYallace,  M.D.,  Perth,  AY.  Australia. 
1887     AYells,    Arthur  P.  L.,  M.B.,  83,  Harley    Street,  AY. 

(C.  1896-9.) 
1885     AYerner,    Louis,    M.B.,    31,    Menion    Square    JSTortli, 

Dublin.     (C.  1902-5.) 
O.AI.    AYest,  Samuel,  M.D.,  15,  Wimpole    Street,    AY.      (C. 

1888-91.) 

1908  AVuARTON,    John,    M.D.,   21,    St.    John    Street,    Man- 

chester. 

O.M.  *^YHERRY,  G.  E.,  31. B.,  Corpus   Buildings,  Cambridge. 
(C.  1897-1900.) 

1895  AVhitehead,  Arthur  Loxgley,  M.B.,  31,  Park  Square, 

Leeds. 
1905     AYiLLiAiis,  J.  T.,  M.B.,  31,  Nicholas  Street,  Chester. 
vol.    XXX  [.  c 


XXXIV 
ELECTED. 

O.M,    AViLLTAMS,    E.,    Froubenlog,    Bangor,    North    Wales. 

(Y.-P.  1896-9.) 
1891     Williams,  W.  E.,  M.B.,  Portmadoc,  Carnarvonshire. 

1888  tWiLLis,   C.  Fancourt,  M.D.,    Satara,   Bombay  Presi- 

dency. 
1903     AVooD,    Arthur,    M.B.,   Ternleigh,   Bodenham    Eoad, 

Hereford. 
1900     Wood,  C.  Gr.  Russ,  Hardwick  House,  Shrewsbury. 

1889  Wood,  D.itid  J.,  M.B.,  Cape  Town,  South  Africa. 
1903     Wood,  Percital,  The  Grange,  Crawley. 

1909  AVooD,  E.  MooRSON,  32,  Beaumont  Street,  W. 
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RULES. 


1.  Object  ob^  the  Society. — The  object  of  the  Society  is  the 
cultivation  aud  pi'omotiou  of  Ophthalmology  iu  the  United 
Kingdom,  India,  and  the  Colonies. 

2.  Constitution. — The  Society  shall  consist  of  Ordinary, 
Foreign,  and  Honorary  members.  All  registered  medical  practi- 
tioners of  the  United  Kingdom,  and  all  legally  qualified  medical 
practitioners  in  India  and  the  colonies,  whose  qualifications  are 
satisfactory  to  the  Council  of  the  Society,  shall  be  eligible  as 
ordinary  members. 

3.  The  officers  of  this  Society  shall  consist  of  a  President, 
four  or  more  Vice-Presidents,  a  Ti-easurer,  two  Secretaries,  a 
Librarian,  and  twelve  other  members,  who  together  shall  form 
the  Council  and  manage  the  Society's  affairs. 

4.  Ordinary  Members. — Candidates  shall  be  proposed  on  a 
form  provided  for  the  purpose  and  signed  by  three  members 
from  personal  knowledge.  The  proposal  paper  shall  be  read  at 
one  Ordinary  Meeting,  and  the  Ballot  shall  be  taken  at  the 
following  meeting.  No  election  shall  take  place  unless  ten 
members  vote,  and  no  person  shall  be  elected  who  does  not 
obtain  four  fifths  of  the  votes  given. 

5.  Form  of  Admission  by  the  Chairman. — Members  shall 
be  admitted  personally  by  the  following  form,  after  signing 
their  names  in  the  Admission  Book,  and  paying  their  first 
annual  Subscription.  Form  of  admission. — "  By  the  authority 
and  in  the  name  of  the  Ophthalmological  Society  of  the  United 
Kingdom  I  admit  you  a  member  thereof." 

6.  Honorary  Members. — The  Council  shall  have  the  power 
of    proposing  for  election   as  Honorary  members  men  of   dis- 
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17.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spoiKlence,  shall  attend  every  meeting  of  the  Society  and  Council, 
and  take  minutes,  which  shall  be  read  at  the  following  meeting. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  all  the 
meetings.  They  shall  have  charge  of  and  keep  a  register  of  all 
papers  communicated,  and  shall  be  the  Editors  of  the  '  Trans- 
actions.' 

18.  Treasurer. — The  Treasurer  shall  receive  all  moneys 
due  to  the  Society,  and  make  all  payments  ordered  by  the 
Council,  keeping  an  account  of  all  such  receipts  and  payments. 
He  shall  keep  a  printed  receipt  book  for  the  subscriptions,  and 
every  receipt  shall  be  signed  by  himself  and  countersigned  by 
one  of  the  Secretaries.  He  shall  present  to  the  Annual  Meeting 
a  written  Beport  of  the  financial  state  of  the  Society,  signed  by 
himself  and  by  two  members  of  the  Aiidit  Committee. 

19.  Librarian. — The  Librarian  shall  have  entire  charge  and 
control  of  the  Library.  He  shall  purchase  books  for  the  Library 
as  opportunities  arise  at  his  discretion  out  of  the  grant  previously 
voted  for  this  purpose  by  the  Council.  He  shall  see  that  all 
books  belonging  to  the  Society  are  duly  entered  in  the  Catalogue, 
and  that  the  periodicals  and  pamphlets  are  from  time  to  time, 
as  occasion  may  require,  suitably  bound.  It  will  be  his  duty 
to  see  that  the  Library  Rules  are  not  infringed. 

20.  Audit  Committee. — The  President,  one  of  the  Secretaries, 
and  two  members  of  the  Society  nominated  by  the  President  at 
some  meeting  of  the  Society  previous  to  the  Annual  Meeting, 
shall  form  a  Committee  to  audit  the  Treasurer's  accoimts. 

21  Meetings  of  Council. — The  Council  shall  meet  immedi- 
ately after  the  meetings  in  October,  January,  May,  and  June, 
and  at  such  other  times  as  they  may  be  specially  convened. 
Three  shall  form  a  quorum.  The  Council  shall  determine 
questions  by  show  of  hands  (or  by  Ballot  if  demanded),  the 
President  having  in  both  cases  a  casting  vote  in  addition  to  his 
ordinary  vote.  The  Council  shall  decide  uj^on  all  questions 
relating  to  the  reception  of  communications,  and  to  their 
publication  in  the  Society's  '  Transactions.' 

22.  Vacancies  of  Officers.— The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  any  of 
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the   offices   of   the   Society  between  one  Anuiuil  Meeting  and 
another. 

23.  '  Transactions.' — A  copy  of  the  '  Transactions  '  shall  be 
sent  to  each  Ordinary  member  of  the  Society  whose  subscrip- 
tion is  not  in  arrear.  and  a  copy  of  the  '  Transactions '  shall  be 
sent  to  each  Honorary  member  of  the  Society. 

"24.  Meetings. — These  shall  consist  of  Ordinary,  Clinical, 
Special,  and  General  Meetings. 

Ordinary  Meetings. — The  business  during  the  tirst  half- 
hour  shall  consist  of  the  discussion  of  cases  and  card  speci- 
mens, after  which  papers  shall  be  read  and  discussed.  Nothing 
relating  to  the  laws  or  management  of  the  Society  shall  be  con- 
sidered. 

Clinical  Meetings. — One  or  more  of  the  meetings  in  each 
session  may  be  devoted  exclusively  to  the  exhibition  and 
discussion  of  cases  and  specimens.  The  number  and  dates  of 
such  meetings  shall  be  arranged  by  the  President  and 
Secretaries. 

The  hije-lau's  and  regulations  relating  to  Ordinary  and  Clinical 
Meetings  ivill  be  found  on  page  xlv. 

Special  Meetings. — At  the  discretion  of  the  Council  an  extra 
meeting  may  be  arranged  in  order  to  hold  a  discussion  upon 
some  subject,  of  which  due  notice  shall  be  given,  or  one  of  the 
Ordinary  Meetings  of  the  Society  may  be  devoted  to  this 
purpose. 

General  Meetings. — The  Anniuil  General  Meeting,  of  which 
every  resident  member  shall  receive  one  week's  notice,  shall  be 
convened  by  special  summons;  ten  shall  form  a  quorum.  It 
shall  be  held  immediately  after  the  Ordinary  Meeting  in  July. 
The  business  shall  consist  in  the  election  of  Officers,  the  pi'e- 
sentation  and  adoption  of  the  Annual  Report,  and  the  discussion 
of  any  proposed  alteration  of  the  Rules,  notice  of  which  shall 
be  given  in  the  summons  convening  the  meeting.  No  alteration 
in  the  Rules  shall  be  adopted  unless  four  fifths  of  the  votes  are 
given  in  its  favour. 

A  Special  General  Meeting  may  be  called  at  any  time,  on  one 
week's  notice,  by  the  President  or  any  three  members  of  the 
Council,  or  on  the  requisition  of  fifteen  members  of  the  Society. 
The  nature  of  the  business  to  be  transacted  at  such  meetings 
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17.  Secretaries. — The  Secretaries  shall  manage  all  corre- 
spoudence,  shall  attend  every  meeting  of  the  Society  and  Council, 
and  take  minutes,  which  shall  be  read  at  the  following  meeting. 
They  shall  notify  to  new  members  their  election.  They  shall 
arrange  with  the  President  the  order  of  proceedings  at  all  the 
meetings.  They  shall  have  charge  of  and  keep  a  register  of  all 
papers  commianicated,  and  shall  be  the  Editors  of  the  '  Trans- 
actions.' 

18.  Treasurer. — The  Treasurer  shall  receive  all  moneys 
due  to  the  Society,  and  make  all  payments  ordered  by  the 
Council,  keeping  an  account  of  all  such  receipts  and  payments. 
He  shall  lieep  a  printed  receipt  book  for  the  subscriptions,  and 
every  receipt  shall  be  signed  by  himself  and  countersigned  by 
one  of  the  Secretaries.  He  shall  present  to  the  Annual  Meeting 
a  written  Beport  of  the  financial  state  of  the  Society,  signed  by 
himself  and  by  tAvo  members  of  the  Audit  Committee. 

19.  Librarian. — The  Librarian  shall  have  entire  charge  and 
control  of  the  Library.  He  shall  purchase  books  for  the  Library 
as  opportunities  arise  at  his  discretion  out  of  the  gi-ant  previously 
voted  for  this  purpose  by  the  Council.  He  shall  see  that  all 
books  belonging  to  the  Society  are  duly  entered  in  the  Catalogue, 
and  that  the  periodicals  and  pamphlets  are  from  time  to  time, 
as  occasion  may  I'eqiiire,  suitably  bound.  It  will  be  his  duty 
to  see  that  the  Library  Rules  are  not  infringed. 

20.  Audit  Committee. — The  President,  one  of  the  Secretaries, 
and  two  members  of  the  Society  nominated  by  the  President  at 
some  meeting  of  the  Society  previous  to  the  Annual  Meeting, 
shall  form  a  Committee  to  audit  the  Treasurer's  accounts. 

21  Meetings  of  Council. — The  Council  shall  meet  immedi- 
ately after  the  meetings  in  October,  January,  May,  and  June, 
and  at  such  other  times  as  they  may  be  specially  convened. 
Three  shall  foi-m  a  quorum.  The  Council  shall  determine 
questions  by  show  of  hands  (or  by  Ballot  if  demanded),  the 
President  having  in  both  cases  a  casting  vote  in  addition  to  his 
ordinary  vote.  The  Council  shall  decide  upon  all  C|uestions 
relating  to  the  reception  of  communications,  and  to  their 
publication  in  the  Society's  '  Transactions.' 

22.  Vacancies  of  Officers. — The  Council  shall  have  the 
power  of  filling  up  any  vacancies  which  may  occur  in  any  of 
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the   offices   of   the   Society  between  one  Anniuil  Meeting  and 
another. 

23.  '  Transactions.'- — A  copy  of  the  '  Transactions  '  shall  be 
sent  to  each  Ordinary  member  of  the  Society  whose  subscrip- 
tion is  not  in  arrear,  and  a  copy  of  the  '  Transactions '  shall  be 
sent  to  each  Honorary  member  of  the  Society. 

24.  Meetings. — These  shall  consist  of  Ordinary,  Clinical, 
Special,  and  General  Meetings. 

Ordinary  Meetings. — The  business  during  the  first  half- 
hour  shall  consist  of  the  discussion  of  cases  and  card  speci- 
mens, after  which  papers  shall  be  read  and  discussed.  Nothing 
relating  to  the  laws  or  management  of  the  Society  shall  be  con- 
sidered. 

Clinical  Meetings. — One  or  more  of  the  meetings  in  each 
session  may  be  devoted  exclusively  to  the  exhibition  and 
discussion  of  cases  and  specimens.  The  nvimber  and  dates  of 
such  meetings  shall  be  arranged  by  the  President  aud 
Secretaries. 

The  bye-laivs  and  regulations  relating  to  Ordinary  and  Clinical 
Meetings  icill  he  found  on  page  xlv. 

Special  Meetings. — At  the  discretion  of  the  Council  an  extra 
meeting  may  be  arranged  in  order  to  hold  a  discussion  upon 
some  subject,  of  which  due  notice  shall  be  given,  or  one  of  the 
Ordinary  Meetings  of  the  Society  may  be  devoted  to  this 
purpose. 

General  Meetings. — The  Annual  General  Meeting,  of  which 
every  resident  member  shall  receive  one  week's  notice,  shall  be 
convened  by  special  summons;  ten  shall  form  a  cjuorum.  It 
shall  be  held  immediately  after  the  Ordinary  Meeting  in  July. 
The  business  shall  consist  in  the  election  of  Officers,  the  pi'e- 
sentation  and  adoption  of  the  Annual  Eeport,  and  the  discussion 
of  any  jjroposed  alteration  of  the  Rules,  notice  of  which  shall 
be  given  in  the  summons  convening  the  meeting.  No  alteration 
in  the  Rules  shall  be  adopted  unless  four  fifths  of  the  votes  are 
given  in  its  favour. 

A  Special  General  Meeting  may  be  called  at  any  time,  on  one 
week's  notice,  by  the  President  or  any  three  members  of  the 
Council,  or  on  the  requisition  of  fifteen  members  of  the  Society. 
The  nature  of  the  business  to  be  transacted  at  such  meetings 
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shall  be  specified  iu  the  summons  seut  to  each  member  of  the 
Society,  and  no  other  business  shall  be  considered. 

Bates  and  Hours  of  Bleetinc/s. — The  dates  of  meetings  shall 
be,  unless  otherwise  determined  by  the  Council,  the  third 
Thursday  in  October,  the  second  Thursday  iu  Nt>vember  and 
second  Thursday  in  December,  the  last  Thtn-sday  in  January, 
the  second  Thursday  in  February,  the  second  Thursday  in 
March,  the  first  Thursday  in  May,  the  second  Thursday  in  June, 
and  the  second  Thursday  in  July.  All  but  the  General,  Clinical, 
and  Special  Meetings  shall  commence  at  8.30,  and  shall  not  be 
prolonged  after  10  p.m.,  except  on  the  proposal  of  a  member, 
duly  seconded,  and  carried  by  a  show  of  hands.  The  hour  of 
all  other  meetings  shall  be  determined  by  the  President  and 
Secretaries. 

25.  VisiTOKS. — Each  member  may  introduce  as  visitors  two 
members  of  the  medical  profession  to  all  but  the  General 
Meetings.  They  shall  sign  their  names  in  the  attendance  book, 
opposite  to  the  name  of  the  member  introducing  them. 

26.  Order  of  Communications. — Communications  shall  be 
taken  in  the  order  in  which  they  have  been  sent  in  to  the 
Seci'etaries,  subject  to  the  discretion  of  the  President.  If  an 
author  be  not  ])reseut  when  the  time  arrives  for  his  communica- 
tion to  be  read,  it  shall  be  dealt  with  as  the  President  may 
direct. 

27.  Publication  of  Papers  and  Discussion. — No  paper 
shall  be  read  before  the  Society  unless  a  copy  of  it  has  been 
sent  to  the  Secretaries  at  least  four  weeks  before  the  meeting, 
together  with  an  abstract  suitable  for  immediate  publication  in 
the  journals.  When  possible,  notice  should  be  given  relating 
to  card  cases,  etc.  All  papers  read  before  the  Society  shall  be 
deemed  the  exclusive  property  of  the  Society,  and  if  published 
elsewhere  by  the  author  without  the  express  permission  of  the 
Council  shall  thereby  be  disqualified  for  admission  into  the 
Society's  '  Transactions.'  No  report  of  the  meetings  of  the 
Society  may  be  published  by  members  or  others  without  the 
sanction  of  the  Council. 

28.  Committee  of  Eeference. — Six  members  of  the  Society 
shall  be  chosen  annually  by  the  Council  to  form  with  the 
President   and    Secretaries    a   Committee    of    Eeference.      No 
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communioation  to  the  Society  shall  be  rejected  unless  it  has 
been  ret'ei-red  by  the  President  and  Secretaries  to  two  or  more 
members  of  such  Committee  of  Reference  for  the  purpose  of 
considering  the  titness  of  the  communication  in  cpiestiou  to  be 
read  before  the  Society,  or  to  be  publislied  in  the  Society's 
'  Transactions.' 

29.  Foreign  Members. — Foreign  Members  must  be  Gradu- 
ates of  Medicine  of  a  University  approved  by  the  Council.  They 
shall  be  proposed  and  balloted  for  in  the  same  way  as  Ordinarv 
Members,  their  proposal  papers  being  signed  by  three  Ordinary 
Members.  They  shall  be  entitled  to  all  the  privileges  of  ordinary 
membership  of  the  Society,  except  that  of  taking  part  in  the 
management  of  its  affairs.  They  shall  not  be  eligible  for  any 
office  in  the  Society,  or  be  entitled  to  vote  at  any  General 
Meeting.  Any  communications  contributed  to  the  Society  by 
them  must  be  in  the  English  language.  The  subscription  for 
Foreign  Membership  shall  be  One  Guinea  per  annum,  and  no 
entrance  fee  shall  be  required.  The  Composition  Fee  shall  be 
the  same  as  for  Non-resident  Members,  viz.  11  Guineas. 


LIBEAEY  EULES. 


1.  The  Library  shall  be  open  at  the  same  hours  as  that  of 
the  Medical  Society,  viz.  from  9  a.m.  to  6  p.m.  daily,  except  on 
Saturdays,  when  it  will  be  closed  at  2  p.m. 

2.  Members  will  be  entitled  to  read  the  books  belonging  to 
the  Society  at  11,  Chandos  Street,  between  those  hours,  or  to 
take  them  out  on  signing  a  book  provided  for  that  purpose. 
But  any  books  of  extraordinary  value  may  be  placed  by  the 
Council  on  a  separate  list,  such  books  not  being  allowed  to  be 
removed  from  the  Library. 

3.  A  large  number  of  the  current  periodicals  will  be  accessible 
to  members  in  the  Liln-ary.  These  will  not  be  allowed  to  be 
taken  out  of  the  Library. 

4.  A  book  must  be  returned  at  the  expiration  of  a  fortnight 
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if  wanted  by  any  other  member.  The  Librarian  will  in  such  a 
case  write  to  the  member  in  whose  name  the  book  was  taken 
out. 

5.  If  the  book  be  not  returned,  within  four  days  of  such  notice 
a  fine  of  6d.  will  be  charged  for  each  day  that  the  book  is 
retained  beyond  such  days  of  grace. 

6.  Instruments  and  drawings  cannot  be  taken  out  of  the 
Library  except  with  the  express  permission  of  the  Council. 

7.  A  member  taking  out  a  book  Avill  be  held  responsible  for 
its  being  retiarned  in  good  condition. 


ADAMS  FEOST  COLLECTION  OF  LANTERN  SLIDES. 

1.  The  slides  shall  be  in  the  custody  of  the  Honorary 
Librarian. 

2.  They  may  be  lent,  for  the  purpose  of  teaching,  to  teachers 
in  any  recognised  Medical  School  on  application  to  the  Honorary 
Librarian.  The  Council  shall  also  have  the  power  to  lend  them 
on  any  special  occasion. 

3.  The  regulations  vinder  which  the  slides  may  be  borrowed, 
together  with  a  list  of  the  slides,  shall  be  printed  («)  in  the 
Transactions;  (b)  in  the  Catalogue  of  the  Library;  (c)  on 
leaflets  which  may  be  sent  to  enquirers. 

4.  Other  slides  may  be  added  to  the  collection,  but  the  num- 
bering (in  so  far  as  it  coincides  with  that  of  the  figures  in 
Frost's  Fundus  Oculi)  shall  be  retained. 

5.  That  the  following  be  the  printed  regulations  under  which 
the  slides  may  be  borrowed,  which  may,  however,  be  modified 
by  the  Council  on  special  occasions. 


Regulations  for  the  Loan  of  Lantern  Slides. 

1.  Not  more  than  20  slides  may  be  borrowed  at  one  time. 

2.  Not  less  than  three  days'  notice  of  the  wish  to  borrow 
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slides  shall  be  given,  and  a  list  giving  the  numbers  of  the  slides 
required  shall  be  sent  to  the  Honorary  Librarian. 

3.  The  borrower  shall  sign  a  receipt  for  the  slides,  which  will 
be  given  back  to  him  on  their  return. 

4.  The  slides  must  be  returned  within  three  days,  no  other 
slides  can  be  lent  to  the  same  borrower  till  this  has  been  done. 

5.  Any  slides  broken,  lost,  or  damaged  shall  be  replaced  or 
rej^aired  at  the  expense  of  the  borrower. 


THE  BOWMAN  LECTURE. 

Fesohitioi  of  Council,  September  18th,  1883. 


"  That  in  recognition  of  Mr.  Bowman's  distinguished  scientitic 
position  in  ophthalmology  and  other  branches  of  Medicine,  and 
in  commemoration  of  his  valuable  services  to  the  Ophthalmo- 
logical  Society,  of  which  he  was  the  first  President,  the  Council 
shall  each  year,  or  periodically,  nominate  some  person  to  deliver 
a  lecture  before  the  Society,  to  be  called  '  The  Bowman  Lecture,' 
which  shall  consist  of  a  critical  resume  of  recent  advances  in 
ophthalmology  or  in  such  subject  or  subjects  as  the  Council 
shall  select,  or  of  any  original  investigation,  and  shall  be 
delivered  at  a  special  meeting  of  the  Society  held  for  the 
purpose,  at  which  no  other  business  shall  be  transacted." 


EDWARD   NETTLE  SHIP  PRIZE. 

On  the  occasion  of  Mr.  Nettleship's  retirement  from  practice 
in  1901  a  fund  was  inaugurated  by  his  friends  and  pupils,  with 
the  object  of  founding  an  Edward  Nettleship  Prize  for  the 
Encouragement  of  Scientific  Ophthalmic  Work,  and  at  a  meet- 
ing of  the  Greneral  Committee  of  the  above  fund  on  July  2nd, 
1902,  the  following  resolutions  were  adopted  : 
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1.  That  the  prize  should  be  a  Gold  Medal  for  the  encourage- 
ment of  scientific  ojihthalmic  work. 

2.  That  the  Council  of  the  Ophthalmolooical  Society  of  the 
United  Kingdom  be  asked  to  undertake  the  custody  of  the 
Prize  and  Fund,  and  to  appoint  Trustees. 

3.  The  award  of  the  Medal  shall  be  entrusted  to  three  mem- 
bers of  the  Ophthalmological  Society  appointed  by  the  Council, 
sucli  members  to  be  changed  after  each  award. 

4.  That  the  Medal  shall  be  awarded  at  such  intervals  as  shall 
be  determined  upon. 

5.  That  only  British  svibjects  be  eligible  to  receive  this  Prize. 

6.  That,  subject  to  the  discretion  of  the  said  Council,  the 
Prize  shall  be  awarded — 

(o)  For  the  most  valuable  contribution  to  Ophthalmology 
during  the  three  years  immediately  preceding  or  since 
the  last  award,  or 

(b)  For  the  best  work  done  on  any  subject  previously 
selected  and  announced  by  the  Council  of  the  Oph- 
thalmological Society. 

7.  That  in  the  event  of  no  work  being  found  of  sufficient 
merit  an  award  shall  not  be  made. 

Resolution  of  Council,  January  25th,  1906. 

"  It  shall  be  lawful  for  the  Trustees,  with  the  consent  of  the 
Council  of  the  Society,  to  expend  any  surplus  arising  from  the 
non-award  of  the  Medal  in  any  one  year,  or  accumulated  during 
several  years,  in  the  purchase  of  works  for  the  Library  of  the 
said  Society,  such  works  to  be  inscribed  '  Purchased  by  the 
Nettleship  Prize  Fund  ;'  or,  with  the  consent  of  the  said  Council, 
to  expend  such  surplus  in  any  manner  calciilated  to  promote 
the  objects  of  the  Society  as  defined  in  the  Rules." 


BYE-LAWS   CONCERNING   COMMUNICATIONS. 

1.  The  '  Transactions  '  shall  consist  of  such  communications 
made  to  the  Society  by  or  through  members,  as  may  be  deemed 
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by  the  Coiancil  suitable  for  piiblication.     Also  of  discussions  of 
importance  or  interest  arising  out  of  such  commuuieations. 

2.  No  communication  to  the  Society  shall  occupy  more  than 
t Twenty  minutes,  and  in  the  subsequent  discussion  of  it  no 
member  shall  speak  more  than  once,  or  for  more  than  ten 
minutes,  without  the  special  permission  of  the  Chaii'man. 

3.  All  communications  accepted  by  the  Society  become  the 
property  of  the  Society. 

4.  Communications  are  admissible  which  may  have  been  read 
elsewhere,  provided  they  have  not  been  published,  and  are  not 
intended  to  be  published,  in  whole  or  in  abstract,  through 
another  channel. 

o.  The  cost  of  illustrations  shall  be  borne  by  the  Society  so 
far  as,  in  the  opinion  of  the  Council,  is  consistent  with  the  state 
of  its  funds. 

6.  Reprints  of  papers  may  be  obtained  by  authors  at  their 
own  expense,  by  arrangement  with  the  printer. 


REGULATIONS  CONCERNING  THE  EXHIBITION  OF 
PATIENTS  AND  OF  PATHOLOGICAL  SPECIMENS 
BY  CARD. 

A.  Patients  must  attend  not  later  than  8  p.m.,  and  Avill  be 
allowed  to  leave  at  9.,':i0.  A  card,  provided  by  the  Society,  must 
be  placed  conveniently  near  the  patient  (uuless  it  is  undesirable 
that  it  should  be  read  by  the  patient  or  friends),  and  on  it  must 
be  clearly  written  an  account  of  the  case,  conijirising  all  the 
particulars  intended  for  ]}uhlication.  The  title  only  of  the  case 
will  be  announced  by  the  President  to  the  meeting,  but  the 
Exhibitor  (or  his  representative)  must  be  present  at  the 
meeting,  and  be  willing  to  read  the  case  and  furnish  additional 
details  if  called  upon  to  do  so  ;  the  length  of  such  oral  coui- 
munications  not  to  exceed  five  minutes. 

The  narration  and  discussion  of  Card  Specimens  shall  not 
occupy  more  than  the  first  half-hour  of  the  meeting. 

B.  Pathological  Specimens  may,  at  the  discretion  of  the 
Exhibitor,  be   shown  by  card,  and  will  then  be   subject  to  the 
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above  regulations.  It  is  particularly  to  be  noted  that  the 
description  on  the  card  must  comprise  all  the  particulars 
intended  for  ^publication. 


REGULATIONS   FOR  CLINICAL  EVENINGS. 

1.  Notice  of  cases  or  specimens  should  be  sent  in  to  the 
Surgical  Secretary  as  early  as  possible,  but  not  later  than  the 
Thursday  preceding  the  meeting. 

2.  Cases  and  specimens  may  be  shown  without  previous 
notice  if  there  is  time,  but  not  until  all  on  the  printed  list  have 
been  disposed  of. 

3.  The  number  of  cases  to  be  shown  by  any  member,  and  the 
total  number  on  one  evening  to  be  left  to  the  discretion  of  the 
President  and  Secretaries. 

4.  A  list  of  the  cases  and  specimens  to  be  sent  before  the 
meeting  to  every  member  in  the  kingdom. 

5.  Particulars  of  each  case  to  be  fully  written  out  before  the 
meeting,  and  given  to  the  Secretaries  at  the  close  of  the  meeting. 

6.  A  short  abstract  of  the  case  to  be  written  on  the  card 
provided  for  the  purpose,  and  placed  by  the  patient. 

7.  The  narration  of  a  case  shall  not  occupy  more  than  five 
minutes,  and  in  the  subsequent  discussion  no  member  shall 
speak  more  than  once  or  for  more  than  five  minutes. 

8.  Patients  and  specimens  to  be  in  place  and  ready  by  8  p.m., 
one  of  the  Secretaries  being  in  attendance. 

9.  That  the  meeting  for  the  narration  and  discussion  of  cases 
shall  commence  at  9  p.m. 

10.  If  the  exhibitor  or  a  representative  be  not  present  the 
case  cannot  be  taken. 

11.  A  case  which  has  been  shown  at  one  of  the  Ordinary 
Meetings  may  be  subsequently  brought  forward  at  a  Clinical 
Evening. 
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ON    OPHTHALMIC    SURGERY. 

BEING 

THE    BOWMAN    LECTUEE, 

Delivered  on  ]\'ed)iri;(I(n/,  JiDie  1th,  1911. 


Edmund  Landolt,  M.D. 

(Of  Paris). 


Mr.  President  and  Gentlemen, — I  am  deeply  sensible 
of  the  lioiiour  you  liav^e  conferred  upon  nie  in  selecting 
me  to  deliver  the  Bowman  Lecture  this  year.  For  this 
token  of  your  esteem  I  thank  you  heartily.  To  this 
honour  you  have  added  a  great  favour,  that  of  allowing 
me  to  choose  the  subject  of  my  lecture. 

Your  illustrious  countryman,  vSir  William  Bowman, 
wdiose  memory  we  are  celebrating  to-day,  was  great  in 
so  many  respects  that,  from  whichever  side  we  approach 
ophthalmology,  no  matter  how  far  we  extend  its  limits, 
everywhere  we  find  the  traces  of  his  work,  and  in  every 
branch  his  name  is  connected  with  some  discovery  or 
improvement.  In  physiology,  in  normal  and  morbid 
anatomy,  in  therapeutics,  in  surgery;  of  all  those  subjects 
he  was  a  master. 

Personally,  I  knew  Sir  William  chiefly  as  an  operator, 
and  as  I  suppose  that  the  surgery  of  the  eye  is  bound 
to  interest  you  all,  and,  moreover,  as  this  has  ever  been 
one  of  my  favourite  studies,  I  beg  leave  to  take  as  my 
theme  Ophthalmic  Surgery, 
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It  might  be  iisked,  in  the  first  place,  Avlietlier  we  are 
entitled  to  consider  0]ditlialniic  Surgery  as  a  separate  art, 
or  must  we  look  upon  it  merely  as  general  surgery  applied 
to  a  particular  pai't  of  the  system  without  drawing  any 
further  distinction  't  To  this  question  I  would  reply  in 
the  negative.  It  is  ohvious,  of  course,  that  certain 
fundamental  princii)les  nnist  guide  every  surgical  opera- 
tion, on  whatever  part  of  the  body  it  is  performed.  But 
we  all  have  the  feeling  that  we  have  a  right  to  claim  for 
our  surgery  a  place  of  its  own. 

In  the  first  place,  the  organ  on  which  we  ])erforni  our 
operations  is  unquestionably  the  most  noble,  tlie  most 
precious,  the  most  delicate  organ  of  the  human  body.  Is 
not  the  eye  the  chief  portal  of  our  intelligence,  of  our 
joys  and  of  our  sorrows  't  Through  it  are  we  not  in  touch 
not  only  with  our  world,  but  also  with  the  universe  ?  Is 
not  the  acuteness  of  this  organ  infinitely  superior  to  that 
of  all  other  senses  ?  What  is  life  without  sight  ? 
Undoubtedly  our  distinguished  colleague  De  Wecker  was 
right  in  selecting  as  his   motto  "  Vitam  dat  qui  luce.7ii." 

It  is  a  curious  fact  that  an  operation  on  the  eye  affects 
the  subject  far  more  than  one  on  any  other  ])art  of  the 
body.  If  it  be  true  that  certain  minor  operations  on  the 
ocular  muscles — operations  that  can  be  considered  at  most 
as  partial  tenotomies — exercise  a  favourable  influence  on 
nervous  diseases,  I  should  be  tempted  to  ascribe  tliis 
influence  to  a  kind  of  suggestion  produced  on  the 
individual  by  the  slightest  interference  Avith  the  organ  of 
sight. 

Even  the  operator  sometimes  feels  the  disturbing 
influence  of  this  little  organ,  in  itself  a  whole  microcosm. 
When  about  to  plunge  the  knife  into  the  ocular  globe 
more  than  one  beginner's  hand  has  trembled  that  would 
have  bravely  handled  a  sword  before  the  most  redoubtable 
enemy.  We  have  all  seen  young  medical  men  who  haA^e 
witnessed  or  even  performed  major  operations  on  the 
body  lose  their  nerve  in  watching  an  ordinary  cataract 
extraction. 
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It  cannot  be  denioJ  that  oplitlialmic  surgery  does 
require  from  the  surgeon  jiarticuhir  qualities  of  eluiracter, 
calmness  as  well  as  lirmness,  and  prompt  decision  in  the 
face  of  the  many  and  varied  couq)lications  that  may  arise 
in  eye-operations. 

Again^  in  no  domain  is  the  ])ersonaI  influence  of  the 
operator  on  the  patient  more  distinctly  felt  than  in  oph- 
thalmic surgery,  where  ahsolute  calmness  in  the  subject 
is  necessary.  Nothing  quiets  a  patient  as  much  as  the 
confidence  inspired  by  the  operator  ;  and  this  confidence 
is  inspired  precisely  by  the  calmness,  the  firmness,  and, 
withal,  the  gentleness  of  the  surgeon. 

When  we  speak  of  the  beneficial  infiueuce  of  surgeon 
over  patient,  there  arises  before  our  eyes  the  serene, 
noble,  imposing,  and  yet  kind  face  of  Sir  William 
Bowman.  Was  there  ever  a  master  more  master  of  him- 
self than  Bowman  ? 

We  must  have  control  over  all  our  faculties  and 
emotions,  if  Ave  would  acquire  mastery  over  others.  It  is 
not  given  to  every  surgeon  to  become  an  ophthalmic 
surgeon. 

In  addition  to  qualities  of  character,  the  ophthalmic 
surgeon  must  possess  qualities  of  another  kind.  We  must 
perform  our  operations  with  precision,  often  mathematical ; 
and  yet  the  organ  on  which  we  operate  is  extremely  small, 
extremely  sensitive,  and  extremely  mobile.  Hence  eye- 
surgery  calls  for  a  firmness  and  delicacy  of  hand — or 
rather  fingers — to  a  degree  seldom  required  in  general 
surgery. 

Gentlemen,  I  had  the  advanta,ge  of  studying  ophthaluiic 
surgery  at  a  time  which  I  may  call  the  "  pre-ophthalmo- 
logical  era,"  when  eye  operations  were  still  performed  by 
general  surgeons. 

I  shall  never  forget  the  rage  with  which  a  ma,ster, 
justly  famed  as  a  general  surgeon,  was  wont  to  exclaim  : 
"  Shall  I  never  enucleate  an  eye,  without  penetrating  the 
globe  ? "  Also  the  calmness  of  another,  who  told  his 
indignant  audience,  when  they   saw  tliC   vitreous   fiowing 
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out  repeatedly  in  a  series  of  o])erations  for  cataract : 
"  Gentlemen,  when  you  have  performed  as  many  cataract 
operations  as  I  have,  _you  will  no  longer  be  perturbed  by 
the  loss  of  the  vitreous  body." 

It  is  also  significant  that  general  surgeons  for  nearly  a 
century  preferred  to  couch  cataracts  rather  than  extract 
tliem,  "  because  of  the  great  difficulties  they  found  in  this 
latter  operation/'  i.  e.  extraction."^  The  well-known 
surgeon  Sansou  even  admitted:  "Loss  of  vitreous  occurs 
sometimes  so  suddenly,  that,  before  the  operator  has  even 
perceived  its  escape,  it  has  glided  into  his  sleeve."  t 

Whilst  claiming  for  our  surgery  a  place  of  its  own,  I 
do  not  forget  all  that  we  owe  to  general  surgery,  and  to 
this  point  I  shall  refer  again,  especially  when  speaking 
of  asepsis.  I  do  not  forget  that  one  of  the  most  beautiful 
operations — that  Avhich  opens  a  lateral  portal  at  the  back 
of  the  orbit — was  given  us  by  an  eminent  general  surgeon, 
my  friend  and  fellow  student  Kronlein.  I  must  tell 
you,  however,  that,  at  the  time  when  I  w^as  studying 
general  surgery,  my  friend  was  actively  engaged  in 
oplitlialmological  work.  He  was  therefore  familiar  with 
our  speciality,  in  which,  to  the  end  of  his  glorious  career, 
he  took  a  particular  interest. 

Now,  although  surgery  of  the  eye  has  been  for  many 
years  in  the  hands  of  the  specialists,  and  rightly  so,  we 
are  still,  and  more  so  than  we  think,  under  the  influence 
of  general  surgery,  and  that  often  with  little  advantage. 

A  first  proof  of  this  is  to  be  found  in  the  b-hcqic  of 
most  of  the  tu-struments  we  use. 

The  extreme  smallness  of  the  field  of  our  operations 
renders  it  necessary  that,  the  excursions  of  our  instru- 
ments should  be  of  a  very  snnxll  radius.  On  the  other 
hand,  it  is  obvious  that,  the  shorter  the  distance  between 
the  tips  of  our  fingers  and  the  extremity  of  the  instrument, 
the  more  accurate  will  be  our  movements. 

*  Terson,  Arch.  d'OiM.,  xxx,  p.  688,  1910. 

t  Sanson,  Traite  de  la  calaracte,  2nd  ed.,  1812,  and  Turson,  Ivc.  cit. 
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There  is  another  reason  why  we  slionld  lessen  as  much 
as  possible  the  distance  between  our  fingers  and  the 
extremity  of  the  instrument :  as  we  cannot  rel}^  upon 
the  patient's  immobility,  it  is  well,  during  the  operation, 
to  lightly  rest  the  little  finger  on  the  border  of  the  orbit. 
The  hand  with  the  instrument  can  then  follow  the  move- 
ments of  the  patient's  head,  and  we  can  withdraw  it  in 
time  to  avoid  a  mishap.  But  it  is  impossible  to  rest  the 
little  finger  on  the  orbital  margin,  if  the  extremity  of  the 
instrument  ho  too  far  distant  from  the  handle. 


Fig.  1. 


Fig.  2. 


Now,  take  the  smallest  scalpel,  one  of  those  especially 
designed  f(n'  the  minute  operations  of  ophthalmology,  such 
as  those  for  chalazion  or  distichiasis.  You  will  find  two 
models  in  general  use.  The  one  (Fig.  1)  has  a  long  blade, 
connected  with  the  handle  by  a  comparatively  short 
shaft.  The  other  (Fig.  2)  has  a  short  handle  with 
an  excessively  long  shaft.  As  a  rule,  the  end  of  the 
instrument  only  is  used,  certainly  seldom  more  than 
10  mm.  f)f  the  blade.  The  rest  of  the  instrument  merely 
keeps  the  handle  away  from  the  field  of  operation. 
Hence  you  almost  always  see  the  operator  forsake  the 
handle  and  hold  the  instrument  near  its  ]ioiiit.  In  the 
case  of  the  first  scalpel  I  showed   you,  he   therefore   I'isks 
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cuttino-  himself  with  the  blade  ;  in  the  case  of  the  second 
instrument,  he  cannot  balance  it  well,  neither  can  he 
grasp  it  firmly  n(n'  handle  it  with  unerring  accuracy. 

I  liave  therefore  had  a  series  of  scalpels  made,  the  blades 
of  which,  differing  in  shape  and  size,  are  fixed  quite  close 
to  the  handle.  The  shortness  of  the  shaft,  which  is  even 
more  marked  in  my  more  recent  models,  renders  the  hand- 
ling of  the  scalpel  extremely  accurate  and  eas}'  (Figs.  3 
and  4) .  The  excessive  length  of  the  shaft  may  even  become 
a  positive  danger  with  certain  instruments,  such  as  Taylor's 
red  is,  for  example  (Fig.  5).  If  the  instrument  is  held  by  the 


Fig.  3. 


Fig.  4. 


Landolt's  scalpels. 


handle,  the  hand  of  the  surgeon  i^emains  much  too  far  from 
the  patient's  eye,  and  he  cannot  use  the  orbital  margin  as  a 
fulcrum  for  the  little  finger ;  whereas,  if  held  nearer  the 
extremity,  the  rounded  stem  of  the  instrument  is  apt  to 
turn  in  the  fingers  of  the  operator.  In  any  case,  an 
instrument  held  near  its  extremity,  instead  of  by  the 
handle,  is  badly  balanced,  for  its  centre  of  gravity  is 
situated  outside  the  operator's  fingers.  This  disadvantage 
is  accentuated  by  the  handle  being  made  of  heavier 
material  (compare  Figs.  5  and  6). 

J  hand  you  round  the  usual  instruments  with  their 
inap])roj)riate  proptn'tions,  and,  at  the  same  time,  rationally 
constructed  specimens  of  the  same  instruments. 
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The  principle  of  placing  the  handle  of  the  instrument 
as  close  as  ]iossil)lc  to  its  active  part  finds  its  application  in 
nearly  all  our  instruments,  even  in  our  scissors  ai\d  furceps. 

I  have  further  modified  the  forceps,  except  those  used 
for  special  purposes,  by  placing  their  jaws  oblicpiely  in 
regard  to  the  axis  of  the  instrument.  In  this  way,  the 
jaws  are  perpendicular  to  the  surface  they  are  about  to 
grasp  when  "the  forceps  are  held,  as  usual,  obliquely  to 
this  surface,  on  which  the  little  finger  rests  (Fig.  7). 

In  its  ordinary  form,   the  tooth  forceps  can  onl}'  work 


Ficx.  5. 


Fig.  G. 


Taylor's  vectis,  iisi.al  form.         Taylor's  vectis,  correct  form. 

pi'operl}'  when  its  axis  is  directed  perpendicularly  to  the 
surface  to  be  gripped,  whereas  it  is  generally  used  in  an 
oblique  position. 

Finally,  too  little  attention  is  paid  to  the  strength  of 
the  branches  and  of  the  spring  of  our  forceps.  The  first 
is  nearly  always  inadequate.  In  the  case  of  certain 
forceps,  when  the  branches  are  forcibly  pressed  against 
each  other,  their  extremities  separate,  instead  of  tightening 
their  grip.  This  should  never  happen ;  the  bi-anches 
should  be  absolutely  rigid. 

The  spring,  on  the  contrary,  should  be  very  easy.  The 
more   strength  is  required  to  keep  the  forceps  closed,  the 


LX  ON  OPHTHALMIC   SURGERY. 

more  the  delicacy  in  their  maiiipnhxtion  is  diminished,  the 
more  is  the  feeling  lessened  ol  the  resistance  in  the 
tissnes  seized  by  the  instrnment. 

Fig.  7. 


When  we  carefnlly  consider  our  instruments  as  used  in 
ophthalmic  surgery,  we  cannot  but  feel  that  their  makers 
have  not  always  sufficiently  ascertained  how  they  are  to 
be  used.  A  proof  of  this  is  to  be  found  in  the  iridectomy- 
hnife,  the  keratome,  in  its  ordinar}'  form  (Fig.  8). 

This  insti'ument  is  intended  to  make  a  large  incision  in 
the  eyeball  by  its  simple  penetration,  without  the  to-and-fro 
movement  of  the  linear  knife. 

To  this  end,  it  is  fitted  with  two  cutting  edges,  which 
meet  at  a  more  or  less  acute  angle.  Hence,  when  the 
instrument  is  pushed  into  the  eyeball  in  the  direction  of 
the  bisecting  line  of  this  angle,  the  two  edges  make  a  cut, 
which  widens  as  the  point  penetrates  more  deeply  into  the 
eyeball. 

It  is  obvious  that  this  instrument  is  more  difficult  to 
handle  than  Graefe's  knife.  In  fact,  many  oculists 
prefer  the  latter  to  the  keratome  even  for  small  incisions, 
Avithout  realising  the  reasons  of  their  preference.  Yet 
the  explanation  is  very  simple.  With  the  linear  knife, 
the  section  compi-ises  three  successive  stages  :  first  the 
puncture,  then  the  counter-puncture,  and  finally  the  section 
proper.  With  the  keratome,  these  three  stages  are  merged 
into  one  by  the  simple  pushing  of  the  instrument  into  tlie 
eyeball.  Conse(|uently,  instead  of  being  able,  as  with  the 
linear  knife,  to  follow  easily  the  point  as  it  penetrates 
into,  then  emerges  from  the  eyeball ;  then  the  cutting 
edge  as  it  completes  the  section,  the   operator,  using  the 
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keratome,  is  compelled  to  fix  his  attention  simnltaneously 
on  three  different  parts  of  the  instrnnient  :  the  point  and 
the  two  cntting  edges  of  the  blade.  If  he  does  not  keep 
a  close  watch  on  the  point,  it  may  remain  too  long  in  the 
tissues,  or  deviate  towards  the  iris  or  the  lens.  If  he  does 
not,  from  the  very  start,  watch  the  cutting  edges,  he  runs 
the  risk  of  not  incising  at  the  right  spot,  and  furthermore 
the  incision  may  become  too  small,  or  even  oblique. 

If  then,  it  might  be  asked,  the  linear  knife  is  more 
easily  handled  than  the  keratome,  why  should  not  the 
latter  instrument  be  abandoned  ?  We  all  agree  that  it 
"would  be  absurd  to  complicate  unnecessarily  our  operations. 
But  the  wound  made  with  the  keratome  has  such  an  advan- 
tage over  that  made  with  the  linear  knife,  that  the  greater 
skill  required  in  handling  it  should  not  for  a  moment  be 
allowed  to  influence  our  choice  of  the  better  instrument. 

The  wound  made  with  the  keratome  is  more  regular 
than  that  made  with  the  linear  knife,  even  when  used  by 
a  skilful  hand.  It  heals  more  quickly  and  more  neatl}'. 
AVe  should  not,  therefore,  give  up  such  an  excellent 
instrument  as  the  keratome. 

Let  us  see,  however,  whether  its  usual  shape  is  well 
adapted  to  its  purpose.  The  instrument  is  intended  to 
make  an  incision  in  a  given  direction  and  of  a  given  length, 
in  a  region  that  is  surrounded  with  dangers  owing  to  the 
proximity  of  the  ciliary  body,  the  iris  and  the  lens. 
Moreover,  the  operation  is  often  performed  in  particularly^ 
difficult  circumstances,  namely  inflammation,  excessive 
sensitiveness  of  the  eye,  shallowness  of  the  anterior 
chamber,  increased  tension  of  the  eyeball  and  so  forth. 

It  cannot  be  denied,  therefore,  that  the  operation,  for 
which  Ave  use  the  keratome,  is  a  delicate  and  often  a  diffi- 
cult one.  Hence  it  is  more  necessary  than  ever  to 
handle  the  instrument  in  strict  accordance  with  the  rules 
of  the  art,  that  is  to  say  in  the  most  appropriate  manner. 
Now,  if  we  seize  an  ordinary  keratome  by  the  handle, 
and  if  we  try  to  place  the  little  finger  on  the  orbital 
margin,  we  notice  that   the  distance   between    our    finger 
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tips   and   the   point   of  the  instrument  is  far  too  great  to 
aUow  of  our  handling-  it  witli  surety  and  ease. 

It  follows  that  the  ahaft,  that  is  to  say,  the  part 
between  the  handle  and  tlie  blade,  should  be  considerably 
sliortened,  say  from  30  mm.  (its  usual  length)  to  15  mm. 
At  the  same  time,  tlie  shaft  should  be  more  appropriately 
shaped  (Fig.  9).  Instead  of  being  slender  and  round,  it 
should  be  bi'oad  and  flat,  as  befits  an  instrument  that  is 
to  be  used  in  one  plane  only.  Moreover,  I  have  had  the 
Fig.  8.  Fig.  9. 


Ordinary  keratome.  Landolt's  keratonie. 

edges  of  both  shaft  and  handle  bevelled.       This  allows  of 
greater  delicacy  in  the  handling  of  the  instrument. 

Let  us  noAV  consider  the  hlade  of  the  keratome,  first  of 
all  with  regard  to  the  manner  in  which  it  is  connected 
with  the  shaft.  The  two  parts  are  usually  set  at  a  certain 
angle  (Fig.  8).  This  is  a  mistake,  for,  by  placing  the 
blade  in  another  dii-ection  than  that  of  the  axis  of  the 
instrument,  we  lose  much  of  our  foi'ce,  and  we  also  blunt 
to  a  certain  extent  our  sensation  of  the  resistance  of  the 
tissues  into  which  we  penetrate.  In  my  keratome  the 
shaft  passes  into  the  blade  by  a  gradual  curve.  We  thus 
push  the  instrument  in  the  direction  of  its  axis,  and 
so  we  handle  it  with  far  more  force  and  accuracy. 
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I  should  also  like  to  make  a  few  reinai-ks  on  the  shape 
of  the  blade  of  the  keratome.  In  the  ordinaiy  keratome 
the  bhide  is  simply  triang-ular.  The  two  cutting  edges 
form  a  more  or  less  acute  angle  Now  this  would  be 
all  right  if  the  eye  were  quite  homogeneous.  But  such 
is  not  the  case.  The  point  of  the  instrument  encounters 
first  a  very  great  resistance  from  sclerotic  and  cornea, 
then  suddenly  it  enters  into  the  anterior  chamber,  which 
offers  no  resistance  whatever.  This  difference  in  resist- 
ance is  far  more  easily  felt  with  the  broad  blade  of  the 
keratome  than  with  the  narrow  linear  knife.  That  is 
another  reason  why  more  skill  is  required  in  using 
the  keratome  than  in  using  Graefe's  knife.  Con- 
sequenth'  many  operators  direct  the  point  of  the 
keratome  too  far  forward,  thus  remaining  too  long  in 
the  tissues,  as  they  fear  that  the  force  which  they  are 
obliged  to  use  in  passing  through  the  tissues  might,  when 
they  penetrate  into  the  anterior  chambei',  project  the 
point  of  the  instrument  into  the  lens.  These  disadvan- 
tages can  be  avoided  by  giving  the  blade  of  the  kera- 
tome a  more  suitable  form.  The  cutting  edges,  instead 
of  forming  everywhere  the  same  angle,  should  meet  in  a 
more  acute  angle  until  the  point  has  overcome  the  resistance 
of  the  tissues.  Once  the  point  has  penetrated  into  the 
anterior  chamber,  the  rest  of  the  blade  follows  easily 
whatever  its  width  may  be,  and  without  the  pressure 
exercised  on  the  instrument  being  modified.  It  is  for 
this  reason  that  we  have  given  the  blade  of  our  keratome 
the  shape  o£  an  ace  of  spades,  or  an  aspen  leaf,  as  repre- 
sented by  Fig.  9.  Of  course,  my  keratomes  are  made 
with  blades  of  diffei-ent  sizes.'^ 

*  Tliese  figures  do  not  exactlj'  rei^reseut  the  shape  of  my  instruments. 
Thus,  in  the  vectis,  I  liave  suppressed  the  useless  ornainentatiuns  an<l 
bevelled  the  edges.  I  have  also  reduced  the  length  of  the  lower  third  of 
the  branches  of  the  forceps,  and  made  the  outer  side  of  the  branches 
concave  and  smooth,  instead  of  rough,  in  tlieir  middle  third.  Fig.  9 
does  not  render  witli  absolute  exactitude  the  shape  of  my  keratome.  I 
am  now  engaged  in  preparing  a  series  of  drawings  giving  the  exact  shape 
and  dimensions  of  my  rational  instruments. 
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All  those  who  have  used  a  keratome  constructed  on 
these  rational  principles  recognise  its  great  advantages 
over  the  usual  model. 

Pardon  me,  gentlemen,  for  speaking  at  such  length  on 
so  small  an  instrument,  but  around  this  little  instrument 
we  may  group  almost  all  our  remarks  on  ophthalmic 
surgery.  The  keratome  is  the  outcome  of  our  special 
surgery,  undergoing  a  process  of  evolution,  but  not  yet 
fully  conscious  of  its  aim  and  interests.  The  idea  of 
incising  the  eyeball  with  a  triangular  blade,  pushed  in  the 
direction  of  its  axis,  was  a  correct  idea,  but  the  details 
of  the  making  of  the  instrument  were  left  to  the  manu- 
facturers, instead  of  being  watched  by  the  operator  and 
adapted  to  its  special  aim  in  accordance  with  the  prin- 
ciples which  govern  the  handling  of  instruments  in  our 
s])ecial  surgery. 

Let  us  ever  be  imbued  with  the  importance  of  these 
])rinciples.  Let  us  apply  them,  in  the  first  place,  to  the 
shaping  of  our  instruments.  The  handling  of  them  will 
then  come  naturally,  to  the  greater  satisfaction  of  our- 
selves as  well  as  to  the  benefit  of  our  patients.'^ 

A  question  often  raised  is  the  following  :  Shonhl  the 
oplithaJmic  sitrgpoii  he  amhidecvfroii.^  ?  lu  other  words 
should  we  perform  our  operations  indifferentl}'  with  either 
hand  ? 

Gentlemen,  in  the  first  school  whei-e  T  studied  oph- 
thalmic surgery,  in  Vienna,  we  were  taught  to  handle  all 
instruments  and  to  perfoi'm  all  operations  with  both 
hands,  and  I  always  remember  with  admiration  in  what 
masterly  style  von  Arlt  operated  on  cataract  equally  well 
with  either  hand. 

*  Since  1907,  when  I  addressed  the  British  Medical  Association  at 
Exeter  on  the  shape  and  handling  of  the  instruments  nsed  in 
ophthalmic  surgery,  experience  has  borne  oiit  increasingly  the  correct- 
ness of  my  ideas.  I  have,  in  fact,  again  accentuated  the  inqirovoments 
that  I  had  introduced  in  these  instruments  four  years  ago.  When  com- 
paring some  ordinary  instruments  whith  I  am  handing  lonnd  with  the 
modified  specimens  wliieli  accompany  them,  I  hope  you  will  ajiprove  of 
tlie  modifications. 
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It  is  true  tliat  my  astoiiislmient  c'cpialled  my  admiration 
wlion  I  saw  liim  sittiiii^-  on  the  edg-e  of  the  patient's  bed 
and  operating  on  the  right  eye  with  the  left  hand,  and 
the  left  eye  with  tlie  right  hand,  thus  creating-  for  him- 
self an  unnecessary  diflHculty.  I  should  have  preferred 
to  stand  behind  the  patient's  head  with  the  eye  to  be 
operated  upon  thus  directly  in  front  of  me,  and  then  to 
o]ierate  on  the  right  eye  with  the  right  hand,  and  on  the 
left  e^'e  with  the  left  hand. 

]\Iany  disciples  of  this  venerable  school  of  A'ienna 
follow  the  tradition,  and  operate  with  either  hand.  I 
know  that  you  also  in  the  United  Kingdom,  who  have 
had  teachers  no  less  illustrious  than  those  of  the  school 
of  A'ienna,  you  also  seek  to  be  ambidextrous. 

And  yet  I  would  not  blame  the  man  avIio,  though  able 
to  handle  with  the  left  hand  many  instruments,  even  the 
scissors  that  are  intended  for  the  right  hand,  reserves  for 
the  latter  the  delicate  o])erations  such  as  those  for 
cataract  or  for  glaucoma.  'J'he  right  hand  innately 
possesses  a  sureness  and  skill  that  the  left  hand  can 
only  require  with  difficulty,  and  perhaps  it  is  better  to 
give  the  right  hand  the  benefit  of  the  practice  that 
would  be  necessary  to  educate  the  left;  otherwise, 
instead  of  l:)ecoming  ambidextrous,  we  should  run  the 
risk  of  remaining  "  ambisinistrous."  * 

In  regard  to  this  subject,  let  me  tell  you  a  little  story. 
One  of  my  patients,  on  whom  I  had  operated  for  cataract, 
asked  me  before  parting  for  a  photograph  of  mine, 
adding  :  "  Oh,  it  is  not  for  myself.  I  want  to  give  you 
a  surprise  ;  I  am  going  to  offer  you  a  portrait  of  yourself." 
Seeing  a  certain  hesitation  on   my  face,  she  said  :    "  It  is 

*  The  eminent  surgeon,  Fax-abenf,  expressed  his  opinion  on  this 
subject  in  the  following  words :  "  Le  couteau  se  tient  toujoui-s  de  la 
lueme  main,  de  la  main  la  plus  habile  qvii  est,  dans  I'immense  majoritc 
des  cas  la  main  droite.  On  pent  paraitre  ambidextre,  on  ne  le  devient  pas 
reelement,  passe  I'dge  de  vingt  ans.  Dui)viytren  et  Lisfranc  ont  essaye  et 
n'ont  pas  reussi  .  .  .  ."  (Farabeuf,  Precis  de  Manuel  operatuirc,  p.  195.) 
We  may  also  quote  Dr.  Berry's  remark :  "  It  is  a  duty  you  owe  to  your 
patient,  to  give  him  the  benefit  of  your  best  hand." 
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because  I  know  an  artist  who  paints  icith  liis  toes.  What 
a  curiosity  it  will  bo,  a  unique  portrait,  my  dear  doctor!" 
Not  sharing  her  enthusiasm,  I  remarked  that  I  had  no 
ambition  to  be  painted  by  a  foot,  that  a  good  portrait 
would  be  sufficient  for  me,  and  I  added :  "  What 
would  you  have  said  had  I  asked  you  with  which  of  my 
extremities  you  wished  me  to  operate  on  your  eye  ?  You 
would  certainly  have  answered  :  '  With  the  one  you  feel 
most  certain  of.'  And  you  would  have  been  quite  right." 
In  consequence  of  this  episode,  I  felt  less  uneasy  about 
not  being  ambidextrous  in  the  full  sense  of  the  word. 
This  feeling  has  grown  even  stronger,  since  I  know  that 
the  epithet  "  aiahidexter "  was  originally  applied,  not  to 
surgeons,  but  to  judges,  and  its  real  meaning  was  "  Judex 
qui  ah  utraque  '}:)arte  dona  aceipit.''  * 

^\llile  on  this  topic  of  general  remarks,  I  would  like 
to  attempt  to  reply  also  to  the  following  questions  : 
ShoJild  the  oculist  he  standing  or  seated  wJiile  operating  ? 
Should  the  patient  he  seated  or  hjing  down  ? 

You  are  aware  that,  in  the  olden  times,  up  to  Desmarres 
in  France  and  Lawa-ence  in  England,  the  eye  surgeon  and 
his  patient  used  to  sit  opposite  eacli  other,  as  is  shown  in 
this  engraving,  taken  from  the  classical  Avork  of  Bartisch, 
published  in  Niirnberg  in  1868,  p.  97  (Fig.  10). 

Certain  oculists  are  even  mentioned  as  havinu-  in  this 
manner  operated  simultaneously  on  both  eyes  of  patients 
affected  with  double  cataract.  If  this  be  true,  it  is  the 
height  of  carelessness  rather  than  of  skilful  operating, 
and  the  story  furnishes  a  good  illustration  of  the  s])irit  of 
an  age  when  the  surgeon  was  satisfied  with  doing  things 
"  cite  et  jucunde,"  and  neglected  the  "  into,"  thus  for- 
getting the  object  of  his  operation. 

I  am  of  opinion  that  the  sitting  position  should  be 
abandoned,  as  it  is  not  practical.  It  limits  the  move- 
ments of  the  operator,  whilst  it  leaves  too  much  freedom 
to  the  patient. 

*  Ilirsclibei'g",  Geschichlc  der  Medicin,  p.  127. 
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Neai-ly  all  my  teachers  operated  seated,  and  seated 
uncomfortably  on  tlie  edge  of  the  bed,  either  the  patient's 
own  bed,  or  some  special  operating  bed. 

If  I  am  not  mistaken,  most  of  our  colleagues  now 
Fig.  10. 


stand  when  they  operate,  and  they  are  quite  right.  The 
surgeon  who  operates  standing  is  master  of  all  his  move- 
ments. Not  only  can  he  change  his  place,  but  his  arms, 
his  hands,  his  head  are  freer;   he  is  more  of  a  man. 

But  if  the  operator  is  standing,  the  patient  must  be 
lying  on  a  bed  higher  than  an  ordinary  bed.  If  an 
ordinary  bed  is  used,  it  should  be  elevated  by  the  addition 
of  one  or  two  mattresses. 
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It  is  preferable  to  use  a  special  operating  table.  In 
fact,  nowadays  an  operating  table  is  generally  used,  and, 
thank  goodness,  there  is  no  lack  of  operating  tables  for 
oculists.  At  every  exhibition  we  find  new  models  more 
perfect  or,  at  least,  more  complicated,  with  machinery  for 
lowering  or  raising  the  patient,  for  turning  him  ai'ound 
every  axis,  with  screws  and  pulleys  and  springs  and 
hydraulic  pumps,  and  so  on. 

Fig.  11. 


Marc  Landolt's  operating  table. 

Of  course,  gentlemen,  "  De  gustihiis  nan  dU-putanduin.^' 
But  since  you  are  kind  enough  to  allow  me  to  state  my 
opinion,  I  may  tell  you  frankly  that,  as  for  the  instru- 
ments, so  for  the  operating  table,  to  my  mind,  the 
simpler  the  better. 

When  I  began  practice  I  had  a  table  made  by  an 
ordinary  joiner.  For  thirty-six  years  I  have  used  it  to 
my  entire  satisfaction.  It  consists  of  four  stout  legs, 
without  casters,  on  which  rests  a  solid  plank,  the  width  of 
which  is  only  fifty  centimetres.      At  the  end,  where   the 
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head  I'ests,  thei'e  is  a  small  board  on  hinges,  which  can  he 
raised  or  lowered  by  a  very  simple  arrangement.  Finally 
— and  this  is  an  important  feature  of  this  table— at  the 
level  of  the  patient's  armpit  the  table  presents,  on  either 
side,  a  deep  inward  curve.  The  hollow  thus  formed  is 
intended  to  receive  the  body  of  the  surgeon  when 
operating  from  in  front  of  the  patient.  The  patient  lies 
as  near  as  possible  to  the  edge  of  the  table  and  puts  one 
arm  round  the  operator's  waist.  The  surgeon  thus  finds 
himself  just  opposite  the  eye  on  which  he  is  about  to 
operate. 

My  son.  Dr.  Marc  LandoU,  has  had  a  more  perfect 
model  of  this  table  made  in  iron  (Fig.  11)."^  The  upper 
surface  of  the  table,  on  which  the  patient  rests,  can  be 
rotated  in  a  horizontal  plane  ai'ound  a  central  pivot. 
This  is  an  advantage  when  one  operates  on  one  eye  after 
the  other.  The  e3'e  to  be  operated  upon  can  thus  be  placed 
next  to  the  window  without  it  being  necessary  to  move 
the  whole  table. 

The  patient's  head  is  supported  by  a  hollow  head-rest 
that  can  be  moved  towards  either  side  of  the  table,  and 
raised  or  lowered  at  will. 

The  narrowness  of  the  operating  table,  besides  enabling 
tlie  surgeon  to  stand  in  front  of  the  eye  to  be  operated 
upon,  further  facilitates,  to  a  great  extent,  the  work  of 
the  assistants.  No  matter  how  near  the  patient  is  to  one 
side  of  the  table,  he  is  never  far  from  the  other  side ; 
his  e3'e  is  always  easily  reached  by  the  assistant. 

But  this  narrowness  of  the  operating  table  has  another 
advantage,  as  I  have  ascertained  by  personal  experi- 
ence. I  w^as  about  to  have  a  lipoma  removed  from  my 
back,  and  I  thought  that  never  Avould  my  operating 
table  have  a  better  chance  of  proving  its  nsefulness.  I 
therefore  placed  myself  on  it  with  a  sort  of  satisfaction. 
After  the  operation,  my  friend,  the  surgeon,  said  to  me  : 
"I  will  leave  you  now  for  a  few  hours;  do  not  move; 
rest  quietly,  and  I  shall  drop  in  again  to  see  how  you  are 
*  M.  Landolt,  "Un  lit  cl'operations,"  Arch.  d'Opht.,  1911,  p.  391. 
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getting  on."  Yoii  can  take  it  fi'om  me,  gentlemen,  that 
never  an  inch  did  I  stir.  I  did  not  make  the  slightest 
movement  for  fear  of  losing  my  balance  and  tumbling  off 
one  side  or  other  of  the  table  Avith  the  sutures  in  my 
back.  Truly,  gentlemen,  if  a  hard  pillow  is  better  than 
the  hands  of  an  assistant  to  prevent  the  patient  from 
moving  back  his  head,  nothing  equals  the  precipices 
which  threaten  him  on  either  side  of  a  narrow  table  to 
compel  him  to  remain  motionless. 

Should  the  patient  be  particularly  intractable,  or 
should  general  anesthesia  be  used,  the  patient  can  be 
secured  to  the  table  by  a  broad  band,  which  is  more 
easily  applied,  and  more  effective,  the  narrower  the 
table  is. 

Let  us  now  consider  the  'pi'incipal  operations  of  our 
specialty.  We  may  divide  the  operations  of  ophthalmic 
surgery  into  three  classes  according  to  the  region  on 
which  they  are  performed  : 

(1)  Operations  on  farts  adjacent  to  tlie  eyehall  : 
forehead,  face,  eyelids,  sinuses,  lacrimal  apparatus.  They 
can  be  called  extra-orhital  operations  to  distinguish  them 
from  the  intra-orbital  operations,  which  include  : 

(2)  The  extra-hulbar  operations  on  the  lacrimal  gland, 
the  orbital  tissues,  the  optic  nerve,  and  the  muscles 
of  the  eye. 

(3)  The  bulbar  operations  performed  on  the  eyeball. 

(1)  In  the  extra-orbital  field  our  branch  of  surgery  is 
on  the  borderland  of  general  surgery.  When,  therefore, 
we  pei'form  an  operation  in  this  relatively  vast  region, 
we  do  well  to  follow  the  principles  of  general  surgery,  to 
thoroughly  remove  all  doubtful  tissue  in  cases  of  new 
growth,  to  cut  large  flaps  in  plastic  operations  and 
so  on. 

What  I  formerly  saw  in  general  surgery,  has  convinced 
me  of  the  fact,  that  plastic  operations  on  the  eyelids  were 
not  always  performed  with  sufficient  caution.  As  early 
as    1880,   I    remarked    that    the    eyelids    should    not   be 
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treated  as  mere  pieces  of  skiu.^  Tliej  ^I'e  oi'gaiis,  tlie 
sinalle.st  part  of  which  sliould  be  spared^  for  its  value  is 
great  :  great  also  is  its  vitality.  I  liave  shown  that  the 
eyelid  could  be  considered  as  consisting  of  tico  layers; 
the  external  or  cutaneous  one  (skin,  cellular  and  adipose 
tissue  and  muscle),  and  the  internal  or  deep  layer 
(the  tarsal  cartilage,  the  deep  cellular  tissue  and 
nnicous  membrane).  These  two  layers  can  be  treated 
separatel}^. 

An  eyelid  may  often  appear  to  be  destroyed  by  a 
burn,  an  infective  ulcer,  or  the  like.  Lagophthalmos  is 
present,  and  yet  the  superficial  layer  alone  has  dis- 
appeared. The  scar  having  been  carefully  detached,  the 
deeper  layer  separates  from  it.  It  can  be  stretched  to 
its  fullest  extent  and,  by  taking  a  flap  from  the 
neighbouring  skin  to  replace  the  external  layer,  an 
eyelid  can  be  formed  that  will  protect  the  eye  admirably, 
because  it  is  lined  with  mucous  membrane. 

It  is  a  remarkable  fact  that,  even  in  those  cases  where, 
by  reason  of  the  cicatrical  shrinking  of  the  anterior  layer, 
the  mucous  membrane  has  remained  for  years  turned 
outward,  exposed  to  all  inclement  influences,  and  has 
in  consequence  dried  up  to  the  extent  of  having  the 
appearance  of  epidermis,  even  then  this  mucous  mem- 
brane, as  soon  as  it  is  placed  again  in  contact  with 
the  eyeball,  very  quickly  resumes  its  character  and 
functions. 

The  operations  on  the  shmses  seldom  come  within  our 
range.  The  most  common  of  them  are  those  that  are 
performed  on  the  frontal  sinus^  and  they  are  more  in  the 
province  of  the  rhinologist — at  least  to  begin  with ; 
for  after  the  operation  for  sinusitis  the  patients  sometimes 
come  to  us.  The  chisel  has  overstepped  the  mark  and 
has  entered  our  domain  at  the  level  of  the  pulley  for  the 
ohliquus  superior.  Paralysis  of  this  muscle  gives  rise  to 
very   troublesome   diplopia.      Fortunately,    by   advancing 

*  E.  Landolt,  "Un  nouveau pi-oct'dc  clc  l)k'pliaroplastie/'  Arch.  d'Opht., 
i,  1880,  p.  9. 
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tlie  rectitJ^  inferior,  that  woi'ks  in  conjunction  with  the 
su'perior  ohliqne,  we  possess  an  excellent  method  for 
re-establishing  the  harmonious  working  of  the  two  eyes. 
I  liave  published  several  cases  in  which  this  operation 
gave  such  favourable  results  that  the  patients  enjoyed 
binocular  vision,  as  well  for  near  as  for  distant  objects,  and, 
what  is  equally  important,  throughout  the  field  of  vision 
required  by  their  work.^ 

'J'he  operations  on  the  lacrimal  s-ae  are,  of  course,  in 
our  exclusive  domain.  The  most  common  of  them — the 
removal  of  tlie  sac — has  now  become  such  an  easy 
operation,  owing  especially  to  Axenfeld's  method,  tlmt  it 
is  performed  much  more  often  than  formerly,  for  the 
great  good  of  patients  otherwise  doomed  to  a  most 
troublesome  infirmity. 

(2)  Infra-orhital  oiierations. — Of  the  structures  in  the 
orbit  the  lacrimal  gland  is  the  first  to  offer  itself  to  our 
surgical  intervention,  or  rather,  1  should  say,  to  decline 
our  surgical  treatment.  For  it  seems  to  me  that,  excejit 
in  cases  of  new  growth,  where  an  operation  is  an  absohite 
necessity,  it  is  better  to  leave  this  useful  organ  alone. 
Even  a  persistent  epiphoi-a  does  not,  in  my  opinion, 
warrant  its  removal,  certainly  not  its  complete  removal. 

The  field  of  intra-orbital  surgery,  apart  from  the 
eyeball,  is  still  wide  enough,  despite  the  smallness  of  the 
space  tliat  offers  itself  to  the  surgeon. 

Firstly,  the  neiv  (jrou-tlis  of  the  orbit  may  render  an 
operation  necessar}'.  ]^efore  we  enter  upon  such  an 
operation  we  should  ascertain  the  nature  of  the  growth, 
its  origin,  extent  and  connections.  They  often  involve 
neighbouring  structures.  To  deal  with  them  the  oculist 
must  possess  the  qualities  of  the  general  surgeon  :  bold- 
ness and  prudence,  energy  and  delicacy  of  touch,  patience 
and  resource.  Here,  more  than  ar.ywliere  else,  no  two 
cases  are  alike.  Here,  more  than  in  any  other  field  of 
surgery,  the  operator  has  to  find  for  himself  the  solution 
of  a  problem,  which  no  book  can  give  him.  You  will 
*  .Staneiileanii,  Arch.  d'Opht.,  Jaiivior,  1902. 
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excuse  me,  therefore,  if  I  do  not  enter  into  the  considera- 
tion of  fcjuch  a  vast  subject  as  that  of  orbital  tumours. 

Witli  your  permission,  gentlemen,  I  would  like  now  to 
say  a    few    words    about    the    surgery  on    the    ocnlotiiotor 

These    operations    are,    of    course,    ])erfurmed    on    the 
ocular  iiiuscleb-. 

Fig.  12. 


^^ 


Xow,  in  regard  to  these  muscles  we  should,  in  the  first 
])lace,  never  foi'get  that  all  the  muscles  of  one  eye  form  a 
whole,  which  is  in  close  relatiunship  with  a  corresponding 
whole  in  the  other  eye.  Together  they  form  tlie  hinocular 
motor  ftystem.  To  insure  binocular  vision,  this  system 
causes  both  eyes  to  move  in  harmony  as  if  the}^  were  one 
single  organ,  the  "double  eye"  of  Hering. 

One  may  operate  perfectly  on  a  cataract  witliout 
knowing  much  about  the  optical  functions  of  the  lens ; 
but  one  cannot  operate  on   the   ocular  muscles  without  a 
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tliorongli  kiiu\vledg-e  of  the  physiology  of  tlie  movements 
of  tlie  eyes. 

The  surgeon  who  likened  strabisnm.s  to  clubfoot,  saying 
that  the  patient  afflicted  witli  squint  limps  with  his  eye, 
just  as  he  who  has  a  club-foot  stpiints  Avith  his  foot,  this 
surgeon  who,  as  a  consequence  of  this  conception  of 
strabismus,  invented  myotomy,  only  rendered  us  a  pour 
service.      After  all,  tlie  eye  is  not  a  foot. 

Fig.  13. 


Fig.  12,  taken  from  an  old  atlas  of  surgery,  represents 
one  method  of  myotomy  of  the  internal  rectus. 

Fig.  13  shows  the  result  of  this  operation  on  a  patient, 
who,  in  1841,  had  myotomy  ])erformed  on  the  right  eye 
for  a  convergent  squint.  The  dark  spot  in  the  middle 
of  the  palpebral  fissure  is  not  the  pupil,  but  the  insertion 
of  the  internal  rectus.  The  pu])il  is  to  be  found  near  the 
outer  canthus. 
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It  is  true  that  tenotomy  rapidly  superseded  myotomy. 
But  tenotomy  also  is  based  on  this  supposed  similarity 
between  club-foot  and  squint.  I  mean  that  the  exagger- 
ated popularity  of  tenotomy  is  due,  to  a  large  extent,  to 
an  erroneous  conception  of  the  i\3tiology  of  strabismus,  to 
a  lack  of  physiological  knowledge,  and  to  the  ignorance 
of  the  effect  of  operations  on  ocular  nmscles. 

One  should  think  that,  with  regard  to  setting  back  or 
advancing  a  muscle,  the  first  thing  should  have  been  to 
ascertain  the  influence  of  such  operations  upon  the  field 
of  fixation  as  well  as  on  the  symmetrical  movements  of 
the  eyes,  i.  e.  convergence  and  divergence.  And  it 
would  have  been  so  easy  to  make  these  investigations ; 
but,  instead  of  building  on  solid  facts,  the  oculists 
contented  themselves  with  theories,  and  with  very 
erroneous  theories.  On  them  were  based  the  operations 
for  strabismus,  both  paralytic  and  non-paralytic. 

For  instance,  it  has  been  generally  accepted  and 
repeated  in  all  treatises  without  control  of  any  kind,  that 
in  concomitant  strahisinu.^^  the  excursions  of  the  eyes  are 
normal.  Schneller  and  I  have  proved  that  this  is  not  the 
case  ;  that  in  convergent  squint  the  temporal  excursions, 
and  in  divergent  squint  the  nasal  excursions,  are 
limited  in  both  eyes. 

It  has  further  been  accepted  that  tenotomy  of  one 
muscle,  though  diminishing  its  influence  on  the  rotation 
of  the  globe,  increases  that  of  its  antagonistic  muscle.  To 
this  error  is  due  the  absurdity  of  tenotomising  the 
antagonist  of  a  paralysed  muscle,  I  have  shown  that 
tenotomy  of  a  muscle  is  similar  in  every  respect  to  paresis 
of  that  same  muscle.  In  fact,  after  a  tenotomy  as  well 
as  after  the  paresis  of  a  muscle,  we  observe  a  limUation 
of  the  excursion  of  the  eye  in  the  domain  of  the  injured 
muscle,  a  more  or  less  marked  protrusion  of  the  eyeball, 
diplopia,  when  binocular  vision  exists,  a.ud  false  projection, 
that  is  to  say,  the  object  looked  at  with  this  eye  alone, 
the  other  eye  being  covered,  is  supposed  to  be  located  in 
the  direction  of  the  affected  muscle. 
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All  these  consequences  of  muscular  paresis  are  produced 
by  tenotomy  Avitliout  any  advantage  for  the  antagonistic 
muscle. 

This  artificial  paresis  can  amount  to  complete  paralysis 
when  tenotomy  has  been  performed  so  roughly  that  the 
muscle  no  longer  takes  its  insertion  on   the  eyeball. 

Nothing  can  be  more  evident  than  that  tenotomy  of  an 
addnctor  is  most  prejudicial  to  convergence,  which  is  the 
basis  of  binocular  vision.  Do  we  not  see  but  too  often  a 
convergent  strabismus  changed  into  a  divergent  strabismus 
after  the  tenotomy  of  the  interni  ?  And  even  when,  as 
a  result  of  tenotomy,  the  eyes  are  parallel  when  looking 
at  a  distance,  or  when  there  even  persists  a  certain  degree 
of  convergent  strabismus,  one  has  only  to  make  the 
patient  fix  an  object  and  to  bring  it  gradually  nearer,  in 
order  to  state  the  prejudicial  influence  of  the  setting  back 
upon  convergence.  Instead  of  converging,  the  eyes 
diverge,  first  relatively,  then  absolutely,  and  all  the  more 
so  that  the  object  is  brought  nearer. 

This  test  ought  to  be  sufficient  to  prove  the  error  of 
that  other  purely  theoretical  axiom  that,  in  convergent 
birahi.smus,  there  is  an  excess  of  strength  in  the  adductors, 
and  that  we  have  a  right  to  do  away  with  this  excess  by 
performing  tenotomy.  There  is  naturally  an  excess  of 
convergence  in  convergent  strabismus  ;  but  this  excess  is 
a  relative,  and  not  an  absolute  one. 

If  patients,  tenotomised  for  concomitant  strabismus,  do 
not  complain  of  diplopia,  it  is  because  they  do  not  possess 
binocular  vision.  Moreover,  they  instinctively  interfere 
with  the  re-establishment  of  this  otherwise  so  useful 
function  because,  instead  of  finding  it  an  advantage,  they 
find  that  it  gives  them  most  troublesome  diplopia,  by 
reason  of  their  inability  to  make  their  eyes  converge 
properly. 

In  the  saine  way  that  I  have  studied  the  effect  of 
tenotomy  by  measuring  the  excursions  of  the  eyeball,  and 
the  degree  of  convergence  before  and  after  operation, 
so   have    I    studied  the   effect  of  muscular   advancement. 
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This  is,  in  every  respect,  the  contraiy  of  the  effect  of 
tenotomy,  /.  e.  the  contrary  of  paralysis  of  the  muscle. 

It  is  for  this  reason  that,  in  the  case  of  paralysis, 
muscular  advancement  is  the  operation  indicated.  In 
cases  where  paresis  of  the  external  rectus  had  reduced 
the  normal  excursion  of  the  eyeball  (50°)  to  8°,  with  a 
strabismus  of  25°,  and  a  false  pi-ojection  of  more  than  10°, 
we  have  obtained,  by  advancing  the  muscle,  complete 
"restitutio  ad  i)itegnim  :  "  the  re-ebtahlUhment  of  the 
excursion  of  the  eye  in  the  district  of  the  iiaraJysed  muscle 
of  the  normal  j^rojectum  or  orientation,  when  the  patient 
fixed  an  object  with  that  eye  alone  ;  finally  the  re-estahlisJt- 
vient  of  hi)wcula)-  fusion  in  every  direction.  And  all  this 
teas  obtained  u-ithout  affecting  the  excursion  of  the  eye  in 
the  opposite  direcfio)),  and  more  especially  irlfliont  rcstrictunj 
the  ampHtude  of  convergence. 

What  holds  good  for  paralytic  strabismus,  holds 
good  also  for  concomitant  strabismus.  Not  that  this 
form  of  strabismus  is  also  due  to  a  weakness  of  the 
muscles.  The  cause  of  concomitant  strabismus  is  outside 
the  region  of  the  muscles  altogether,  as  Donders  has  well 
shown.  This  does  not  prevent  the  external  recti  in 
converge)it  strabismus  from  being  weakened  as  a  conse- 
(pieiice  of  the  squint;  but,  as  a  rule,  their  antagonists  do 
not  possess  an  excess  of  strength. 

Here,  again,  the  advancement  of  these  muscles  is 
indicated,  and  I  must  say  that,  in  the  innnense  majority 
of  cases,  advancement  combined  with  more  or  less  extensive 
resection  of  the  muscle,  and  performed  on  both  eyes,  is 
enough  to  correct  any  degree  of  strabismus. 

Fig.  14a  repi-esents  a  case  of  non-paralytic  convergent 
strabismus  of  extremely  high  degree. 

Fig.  14b  shows  the  same  person  after  the  advancement, 
combined  with  resection  of  both  externi,  which  I  per- 
formed at  one  sitting  without  touching  the  interni. 

For  many  years  I  liave  given  up  performing  tenotomy 
to  increase  the  effect  of  advancement. 

In  cases  where  the  muscles,  antagonistic  to  the  weakened 
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ones,  sliow  evidence  of  retraction  and  fibrous  changes,  one 
would  be   led  to  think  that   tenotomy  of  these  shortened 


Fig.   14a. 


Fig.  14b. 


muscles  should  be  indicated,  or,  at  least,  permitted.  But 
even  in  these  cases  I  would  rather  lengfJten  the  muscles 
by  a  method  that   1  described  in  1904,'^  without  knowing 

*  E.  Landolt,  "  L'allongenient  nmsculairo,"  Conu)i.  faite  a  I'Acadt'mie  de 
Medecine  de  Paris,  1904. 
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tliat  it  liaJ  l)een  invented  two  years  before  me  by 
Ml-.  Sidney  Stephenson.'^ 

Shall  we  now  speak  of  the  technifjue  of  muscular 
advancement,  and  of  its  "  dosage  "  ?  Gentlemen,  you 
know  tlie  operative  metliods  as  well  as  I  do  myself, 
^lore  than  one  method  may  be  good,  and  all  are  open  to 
improvements. 

Permit  me  only  to  strongly  advise  you  to  be  hold  in 
advancing  ocular  nniscles.  ^J'lie  muscle  must  always  be 
fixed  as  near  to  the  corneal  border  as  possible.  It  is 
farther  necessary  that,  innncdiately  after  the  advance- 
ment, we  should  have  a  marked  over-correction,  to  be 
maintained  until  the  stitches  are  taken  out,  and  even  the 
following  days.t 

It  is  indispensable  that  the  patient  should  be  kejit 
quietly  lying  down  in  bed,  with  both  eyes  bandaged, 
even  if  only  one  eye  has  been  operated  upon,  or  both  at 
the  same  time.  The  stitches  should  not  Ije  removed 
before  seven  or  eight  days.  Needless  to  say  that  the 
operation  as  well  as  the  after-treatment  should  be  carried 
out  with  rigid  asepsis. 

Immediately  after  the  definitive  removal  of  the  dressing, 
e.ferciseii  fur  hinoculur  vision  must  be  begun.  The  patient 
operated  upon  for  convergent  strabismus  will  wear  spectacles 
to  correct  the  total  hypermetropia  and  astigmatism,  if  it 
be  present.  The  one  Avho  has  been  operated  upon  for 
divergent  strabismus  will  be  allow^ed,  and  even  ui-ged,  to 
look  at  objects  at  close  quarters,  for  the  purpose  of  exer- 
cising his  convergence.  All  patients  should  go  through 
exercises  intended  firstly  to  ])ei"ceive  simultaneously  the 
visual  impressions  of  both  eyes,  then  to  combine  the  true 
impressions  so  as  to  give  rise  to  the  sensation  of  the  third 
dimension. 

*  Ophth.  Soc.  of  tlie  United  Kiiujdom,  1902,  and  Verhoeff  klin.  Monat^rhr., 
1903.  I  am  glad  to  have  an  opportunity  of  proclaiming  the  priority  of 
our  esteemed  colleagne,  Sidney  Stephenson. 

t  E.  Landolt,  "The  Graduation  of  the  Squint  Operation/'  Arclt.  of 
Ophth.  xxvi.  No.  1,  1897. 
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Time  forbids  my  entering  into  the  details  of  these 
exercises.  They  are  as  numerous  as  they  are  varied,  and 
they  must  be  adapted  to  each  particular  case.  In  no 
other  branch  of  ophthalmology  is  there  greater  scope  for 
the  genius  and  patience  of  the  oculist  than  in  this  re- 
education of  binocular  vision.  These  efforts  are,  however, 
indispensable.  The  mere  operation  does  not  cure 
strabismus;  it  is  but  a  step  in  a  very  complex  treatment^  the 
aim  of  which  is  to  re-establish  the  harmonious  working  of 
the  movements  of  both  eyes  as  required  for  perfect 
binocular  vision.  Operating  for  strabismus  differs  essen- 
tially from  operating  for,  say,  a  cataract  or  a  tumour.  In 
comparison  with  a  squint  operation,  we  could  call 
those  operations  static  operations,  whilst  we  should  con- 
sider strabotomy  as  a  dyiuanic  operation.  In  fact  it  does 
not  aim  at  correcting  an  anatomical  defect,  "  putting  a 
crooked  eye  straight,"  but  at  reestablishing  n,  function, 
and  a  most  important  function,  one  that  distinguishes  man 
from  animals,  viz.,  stereoscopic  vision. 

One  of  the  important  operations  performed  between  the 
orbit  and  the  eyeball  is  eniicleativn.  I  have  simplified  it 
by  mean  of  two  pairs  of  scissors  with  double  curves. 
They  render  the  muscular  hook  unnecessary.  I  have  also 
rendered  the  operation  easier  by  showing  how  to  detach 
the  inferior  oblique,  thus  clearing  the  way  to  the  optic 
nerve.  I  hand  round  these  scissors.  They  are  not 
ncAV,  in  so  far  that  I  have  used  them  for  more  than 
twelve  years.  This,  however,  is  no  disadvantage,  for  at 
least  you  are  sure  that  these  instruments  have  emerged 
from  the  domain  of  theory  and  that  their  value  has  been 
put  to  the  test  (Fig.  15). 

The  meaning  of  the  shape  of  these  scissors  is  easily 
understood.  Thanks  to  their  lateral  curve,  they  facilitate 
the  rapid  detachment  of  the  tissues  by  circling  round  the 
corneal  margin.  Their  curve  on  the  flat  allows  of  their 
being  closely  applied  to  the  globe.  One  blade  is  slipped 
under  the  recti  muscles  to  detach  them  at  the  level  of 
their  insertion.      I  have  had  two  pairs  of   scissors   made 
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with  opposing  curves,  so  that  both  in  cliviJing-  one  of  the 
vertical  recti  (from  above  downwards)  and  the  otlier 
(from  below  upwards),  the  curve  on  the  flat  may  be 
adapted  to  the  convexity  of  the  eyeball.*  One  of  the 
instruments  is  carried  under  the  inferior  oblique  whilst 
the  other  is  dividing  this   muscle.        Finally,  according  to 

Fig.  15. 


Landolt's  enucleation  scissors. 
which  eye  is  being  operated  upon,  one  or  the  other  of  the 
pairs  of  scissors  is  found   to   be    more  convenient  for  the 
section  of  the  optic  nerve.      It  encounters  the  nerve  when 
gliding  along  one  of  the  angles  of  the  orbital  cavit}'. 

(3)    Let  us  now  turn    to   the   operations   that   are  per- 
formed on  fJie  eyeball  itself. 

In  the  first  place,  we  will  consider  cataract  eairaction. 

*  E.  Landolt,  Socfran^aise  d'Ophf.,  p.  175,  1891  ;  anil  Anahs  de  Oftal- 
molofjia,  p.  2,33,  1900. 
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Not  for  a  moment,  gentlemen,  do  you  expect  me  to 
place  before  you  a  universal  method  for  opei'ating  on 
cataract.  For  sucli  a  task  a  prophet,  were  he  to  hail 
from  Buddha's  cradle,  would  not  suffice.  Lot  us  rather 
listen  to  the  revered  words  of  our  master  Bowman,  Avho 
wrote  to  me  shortly  before  his  death  as  follows  :  "  You 
are  perfectly  right.  I  never  laid  down  a  method  of  ex- 
traction universally  applicable.  I  always,  in  every  case, 
operated  as  seemed  to  me  at  the  time  best  for  the  indi- 
vidual treated.  I  cannot  doubt  that  the  problem  of  what 
is  to  be  accounted  the  best  method  in  any  particular  class 
of  cases  will  still  have  to  be  worked  out  by  our  successors, 
and  by  theirs,  too,  but  ever  remaining  open  to  modifica- 
tions to  suit  the  thousand  personal  cii'cumstances  of  the 
patients."'^ 

I  do  not  think  that  there  can  be  any  disagreement 
over  these  wise  words.  The  true  surgeon  must  know  how 
to  individualise,  and  in  no  case  more  than  in  this  delicate 
operation — the  extraction  of  cataract. 

'J'o  the  very  end  of  his  career  even  the  most  ex- 
perienced surgeon  will  meet  with  fresh  peculiarities,  that 
will  oblige  him  to  modify  his  technique,  sometimes  in  the 
very  middle  of  an  operation.  This  is  evident  to  every 
logical  mind.  But  wluit  seems  strange  is  that,  in 
identical  cases,  there  should  be  differences  of  o]union 
between  surgeons  equally  competent.  Thus  we  constantly 
hear  discussions  on  the  smaller  or  greater  extent  of  the 
incision  and  its  more  or  less  peripheral  situation,  on  the 
usefulness  of  a  conjunctival  flap,  on  the  advisability  of 
performing  iridectom}',  on  the  manner  of  opening  the 
capsule,  on  the  way  of  removing  the  soft  matter  after  the 
extraction  of  the  lens,  etc. 

These  differences  of  opinion  may  be  explained  in  the 
following  Tuanner  :  The  operation  for  cataract,  despite  the 
small  importance  whicli  some  people  seem  to  attach  to  it, 
is  always  a  most  delicate  operation.      In  operating  we  are 

*  Landolt,  "  The  Cataract  Operation  in  Our  Time/'  Ophth.  Record,  ii 
1892. 
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constantly  sailing  between  Scylla  and  Chaiybdis — between 
two  difficulties,  if  not  between  two  dangers.  The  si)eculnin, 
the  fixation  forceps,  all  that  is  liable  to  press  upon  the 
eye,  or  to  cause  it  to  n^ake  a  defensive  movement,  niay 
produce  prolapse  of  the  iris,  rupture  of  the  hyaloid,  escape 
of  the  vitreous.  On  the  other  hand,  when  operating 
without  a  speculum,  and  without  fixing  the  eyeball,  other 
difficulties  are  met  with,  caused  mostly  by  the  instability 
of  the  eye. 

Too  large  a  section  entails  risk  of  the  loss  of  vitreous; 
too  small  a  section  renders  more  difficult  the  expulsion  of 
the  lens,  and  causes  a  certain  amount  of  trauma  to  the 
wound  and  to  the  iris. 

The  conjunctival  flap  may  help  the  healing  of  the 
wound,  but  it  hinders  the  surgeon  by  hiding  the  field  of 
operation  when  it  is  folded  back  on  the  cornea  and  also 
by  the  blood  which  flows  into  the  anterior  chamber. 

Iridectomy  prolongs  the  operation,  and  often  gives  rise 
to  haemorrhage  which,  although  trifling,  may  interfere  with 
the  capsulotom}-.  It  requires,  according  to  Bowman, 
"  more  calmness  on  the  part  of  the  surgeon  and  more 
delicacy  of  hand.""^ 

Extraction  without  iridectomy  makes  the  removal  of 
cortical  masses  much  more  difficult  and  exposes  the  eye 
to  the  serious  risk  of  inclusion  of  the  ii'is  between  the  lips 
of  the  wound. 

Now,  according  to  which  danger  he  dreads  most,  the 
surgeon  will  choose  either  of  these  operative  methods. 
There  is,  therefore,  in  the  choice  of  procedure,  a  personal 
factor  which  must  be  reckoned  Avith.  This  should  be 
borne  in  mind,  otherwise  discussions  on  this  subject  might 
never  end,  and  might  even  become  embittered,  as  all 
personal  discussions  are  apt  to  do. 

If  you  wish  my  opinion,  I  have  no  hesitation  in  stating 

that  the  rupture  of  the  hyaloid,  and,  worse  still,  the  loss  of 

vitreous,  seem  to  me  to  be  particularly  dangerous,  at  first 

because  of  the  possible  infection  of  this  tissue ;   secondly, 

*  Sir  William  Bowman,  The  Collected  Papers,  ii,  p^x  335  and  358. 


LXXXIV  ON  OPHTHALMIC   SURGERY. 

on  account  of  the  danger  of  subsequent  detachment  of  the 
retina.  I  therefore  avoid  with  tlie  greatest  care  all  that 
can  expose  the  patient  to  these  dangers.  I  withdraw  the 
speculum  from  the  eyelids  as  soon  as  possible,  very  often 
immediately  after  the  incision.  I  use  the  fixation  forceps 
only  during  the  section. 

As  for  this  section,  it  goes  without  saying  that  it 
must,  above  all  things,  be  sufficiently  lai-ge  to  allow  the 
cataract  to  leave  the  eye  without  any  difficulty. 

If,  as  recommended  by  Bowman  (p.  342),  it  is  desired 
that  the  lens  be  spontaneously  expelled,  without  its 
being  necessary  to  aid  its  expulsion  by  pressure,  which 
always  involves  a  risk  of  prolapse  of  the  vitreous,  the 
plane  of  the  incision  should  be  parallel  with  that  of  the 
iris,  and  the  outer  wound  should  be  in  the  corneal 
limbus.  The  wound  then  corresponds  exactly  with  the 
equator  of  the  lens.  In  fact,  von  Arlt*  has  shown  that, 
after  the  escape  of  the  aqueous  humour,  the  lens  advances, 
so  as  to  touch  the  posterior  surface  of  the  cornea,  and 
that  its  eqiiatorial  plane  coincides  with  the  plane  of  the 
limbus. t 

These  are  the  conditions  under  which,  not  only  the 
cataract,  but  also  the  cortical  masses  are  most  easil}' 
removed  from  the  eye.  They  are  expelled  rather  than 
extracted,  that  is  to  say,  they  come  out  spontaneously, 
being  very  slightly  aided  bj^  delicate  pressure  exercised 
by  the  eyelids,  and  not  by  instruments  of  pressure  or 
traction  or  by  syringes. 

The  incision  placed  in  the  above-mentioned  region 
heals  promptly  and  regularly,  as  experience  has  shown. 

What  I  dread  as  much  as  rupture  of  the  hyaloid  is 
entanglement  of  the  iris.  That  is  the  reason  why,  after 
having  practised  extraction  without  iridectom}^,  I  now 
perform  a  large  iridectomy  in  the  majority  of  cases. 

*  V.  Arlt,  "Zur  Anatomie  des  Auges/'  Arch,  far  Oplitli.,  iii,  2,  p.  97, 
1857. 

t  Marc  Landolt,  "  La  surface  de  section  des  plaies  faites  en  vne  do 
I'extraction  de  la  cataracte,"  These  de  Paris,  1905,  fig.  1,  p.  17. 
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I  am  liappy  to  find  myself,  in  this  matter  also,  in 
complete  ao-reenient  with  the  great  master  whose  niemoiy 
we  are  celebrating  to-day.  Let  iis  never  turn  a  deaf  ear 
to  his  wise  counsels  when,  referring  to  the  combination  of 
iridectomy  with  cataract  extraction,  he  says  :  '^  The 
inestimable  advantage  (of  iridectomy)  is  gained  of  abso- 
lute immunity  from  all  the  complicated  annoyances  and 
dangers  of  prolapse  of  the  iris."  This  immunity  he 
attributed,  as  I  do  myself,  to  the  complete  excision  of  that 
part  of  the  iris  that  can  be  reached  through  the  wound. 
In  proof  of  this  again,  on  p.  343,  we  read  :  "  The  less 
excised  (of  the  iris)  the  better  in  an  optical  sense.  But  " 
(here  we  find  again  Charybdis  and  Scylla  !)  "  a  far 
more  essential  thing  is  to  secure  the  eye  against  inflam- 
mation of  that  part  of  the  iris  which  remains  ;  no  portion 
of  this  should  be,  on  any  account,  contused  or  i-ubbed 
against  either  the  lens,  the  cornea,  or  the  instrument.  It 
is  much  better,  therefore,  to  excise  widely,  than,  by  remov- 
ing a  smaller  piece,  to  hazard  bruising  the  edges  of  the 
remainder  during  the  extraction.  It  is  better  to  err,  if 
at  all,  on  the  side  of  an  ample  excision.  The  margins  of 
the  cut  part  are  then  also  not  so  liable  to  entangle  frag- 
ments so  easily  as  to  become  irritated  by  their  presence 
if  retained.  I  much  prefer  to  excise  the  whole  breadth  of 
the  iris  as  being  the  safer  method." 

One  of  the  great  advantages  that  Bowman  found  in 
iridectomy  was  the  more  complete  cleansing  of  the  field 
of  operation  (p.  353),  and  if,  in  spite  of  all  our  care,  some 
cortical  masses  remain  in  the  eye  and  necessitate  a  sub- 
sequent operation,  the  large  coloboma  of  a  well-made 
iridectomy  is,  according  to  Bowman,  of  the  greatest 
value  :  "  Glaucomatous  tension  is  particularly  apt  to  come 
on  after  a  needle  operation  following  flap  extraction, 
where  the  p\ipil  is  s-mall.''  To  conclude,  he  says  (p.  369)  : 
"The  iridectomy  is  no  disfigurement,  nor  does  it,  in 
appreciable  degree,  affect  the  optical  result." 

As  for  the  expulsion  of  the  cortical  masses,  I  am  certain 
to  meet  with  your   approval   in   saying   that   this  should 

VOL.  XXXI.  g 
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be  done  -with  the  greatest  caution.  Avoid  introducing 
large  instruments,  especially  syringes,  into  the  anterior 
chamber,  and  wash  out  this  chamber  as  much  as  possible 
with  its  natural  contents,  namely  the  aqueous  Jiutnuur. 

In  spite  of  all  our  care  it  may  possibly  happen,  especi- 
ally after  the  extraction  of  immature  cataracts,  that  the 
pupil  gets  partially  obstructed  by  masses  which  have 
remained  in  the  capsular  sac.  The  capsule  itself,  in 
becoming  opaque  or  in  puckering,  may  become  an  obstacle- 
to  clear  vision.  You  know  the  dexterity  with  which  Sir 
AYilliam  Bowman  used  to  tear  this  veil  with  his  two 
needles. 

In  order  to  lacerate  the  vitreous  as  little  as  possible, 
I  use,  in  case  of  a  simple  membrane,  a  fine-pointed  and 
double-edged  blade  (Fig.  16),  which  I  do  not  direct  in  the 

Fig.  16. 


meridian  of  the  eye,  but  rather  in  a  plane  parallel  with 
the  plane  of  the  iris. 

Whenever  the  membrane  is  somewhat  tough,  and 
especially  when  it  contains  organised  cortical  masses  to 
the  extent  of  deserving  the  name  of  secondary  cataract,  I 
prefer  removing  it  entirety.  Allow  me  to  show  you  here 
a  little  instrument  well  suited  to  this  operation  (Fig.  17). 

It  is  a  kind  of  iridectomy  forceps,  only,  one  of  the 
branches  is  pointed,  has  a  cutting  edge,  and  is  slightly 
longer  than  the  other.  The  other  branch  is  terminated 
by  two  teeth,  between  which  the  first  fits  in  when  the 
forceps  is  closed. 

After  having  made  a  small  incision  in  the  cornea  with 
the  keratome,  I  introduce  this  forceps,  on  the  flat,  the 
pointed  blade  being  next  to  the  membrane  ;  it  then 
pierces  it,  the  other  blade  remaining  above.  The  forceps 
is  thus  pushed  forward  almost  under  the  opposite  edge  of 
the  iris  ;  it  is  then  closed,  and  the  membrane  is  firmly 
seized  between  the   branches.      It  is   then   gently   drawn 
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towards  the  wound  and  out  of  the  eye.  It  is  wonderful 
to  see  how,  after  the  extraction  of  the  capsular  sac,  the 
pupil  expands,  and  what  a  pupil — an  absolutely  black  and 
clear  one.  If  sometimes  a  secondary  or  shrivelled 
cataract  is  too  adherent  to  the  ciliary  body  for  the  whole 
cataract  to  be  extracted  without  irritating  this  delicate 
part  of  the  eye,  one  may,  after  having  drawn  out  the 
greater  part,  separate  it  from  the  remainder  by  cutting  it 
at  the  level  of  the  cornea.      The  remainder  glides  back  of 

Fig.  17. 


itself  into  the  eye  and  under  the   iris,  leaving  enough  of 
the  pupil  free  to  allow  of  good  sight. 

Statistics. 


Allow  me,  gentlemen,  at  this  place  to  say  a  few  words 
on  a  subject  that  is  not  surgery,  but  to  which  surgeons, 
and  especially  ophthalmic  surgeons,  often  have  recourse. 
I  refer  to  statistics. 

Statistics  are,  perhaps,  more  difficult  to  handle  than  a 
scalpel.  To  use  them  properly  is  certainly  less  easy  than 
is  generally  supposed.  When  improperly  used  they  are, 
as  has  been  well  said,  lies  in  figures.  But  figures  and 
mathematical  formulae  have  a  sort  of  fascination  for  many 
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people.  Yet  figures  and  formulae  deserve  no  more  credit 
than  Avords  unless  based  on  sound  reasoning.  Never- 
thelesSj  people  turn  to  statistics  to  solve  the  most  obscure 
problems,  whereas  it  is  precisely  to  obscure  cases  that 
statistics  can  least  of  all  be  applied.  They  require  to  be 
based  on  a  complete  understanding  of  the  problem,  on 
the  minute  consideration  of  all  the  cii'cumstances  bearing 
on  the  subject  in  question.  Statistics  without  reasoning 
are  no  more  worthy  of  our  confidence  than  the  oracles 
emanating  from  a  pack  of  cards  or  coffee-grounds. 

I  remember  a  very  distinguished  colleague,  a  highly  . 
educated  man,  trying  to  establish  the  aetiology  of  strabis- 
mus by  counting  up  all  the  causes  to  which  the  patients 
and  the  patients'  parents  attributed  the  trouble.  He 
would  note  how  many  times  the  cradle  had  been  badly 
placed,  how  many  times  the  mother  had  had  a  fright, 
how  many  times  the  patient  indicated  self -abuse,  or 
ascribed  his  trouble  to  having  seen  a  person  afflicted  with 
strabismus,  how  many  times  the  supposed  cause  was 
"  nervousness "  in  the  family,  and  so  on.  The  figures 
were  added  up,  a  percentage  taken,  and  on  this  was 
based  the  argument  as  to  the  causes  of  strabismus.  As 
if,  by  adding  up  many  bad  reasons,  it  were  possible  to 
arrive  at  a  good  one. 

In  another  form  of  statistics  I  have  sometimes  been 
asked,  "  In  how  many  per  cent,  of  your  operations  for 
strabismus  do  you  restore  binocular  vision  ? "  I  have 
never  replied  to  this  question  by  figures,  because  these 
figures,  with  their  apparent  precision,  would  have  been 
very  misleading.  The  conclusion  would  have  been 
drawn  that  the  chances  of  restoring  binocular  vision  are 
not  as  great  as  they  really  are.  The  question  aims  at 
gauging  the  chances  of  restoration  of  binocular  vision 
after  operation.  Now,  to  ascertain  this,  we  must  not 
consider  the  total  number  of  cases  operated  upon,  but 
only  those  cases  where  the  patients  have  done  all  that 
was  necessary  to  regain  binocular  vision.  The  question 
being  improperly  framed,  the  reply  given  by  the  statistics 
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would   have   been    faulty,  and    this  is  only  too   often   the 
case. 

It  is  especially  in  the  choice  of  the  method  of  operating 
for  cataract  that  statistics  have  been  misused.  For 
instance,  to  settle  the  question  whether  it  is  better  to 
combine  extraction  with  iridectomy  or  not,  the  averages 
of  visual  acuity  obtained  by  both  methods  were  compared, 
and  the  conclusion  was  di-awn  in  favour  of  operating 
without  iridectoni}'. 

Now,  first  of  all,  the  difference  in  visual  acuity  obtained 
by  the  two  methods,  though  in  favour  of  the  operation 
without  iridectomv,  is  in  realitv  much  less  than  one  miffht 
be  led  to  believe  by  those  who  attribute  the  defective 
vision  to  the  coloboma. 

But  in  these  statistics  one  essential  fact  has  been  lost 
sight  of,  and  that  is  that  extraction  icithout  iridectomy  is 
generally  reserved  for  the  most  favourable  ca.yes  only. 
According  to  our  illustrious  master,  Bowman,  the  require- 
ments for  so-called  simple  extraction  are  :  "  A  good 
anterior  chamber,  a  dilatable  pupil,  a  cataract  which 
promises  an  escape  of  the  whole  lens  en  masse 
from  its  capsule  ;  the  eye  neither  too  prominent  nor  too 
deep  set,  the  lids  not  irritable,  the  patient  calm  and  able 
to  control  his  movements,  the  eye  healthy  in  other 
respects,  not  inclining  to  hardness  .  .  .  so  as  to 
project  the  iris,  or  cause  escape  of  the  vitreous 
the  having  means  of  keeping  the  patient  perfectly  quiet 
after  operation,  with  an  experienced  nurse,  and  the 
requisite  appliances  of  all  kinds,  mechanical  and  moral 
tractability  of  the  patient,  a  quiet  nervous 
system,  etc.      .      .      ."  {loc.  cit.,  p.  339). 

All  doubtful  cases,  all  cases  complicated  by  the  state 
of  the  eye,  or  by  the  general  condition  of  the  patient,  in 
shoi't,  all  the  had  cases  are  operated  with  iridectomy.  This 
useful  complementary  operation  is  even  often  added  to 
the  so-called  simple  extraction  a  few  days  later,  when  the 
iris  protrudes  between  the  lips  of  the  wound.  That  is 
certainly  the  right  thing  to  do,  but   it   would  have    been 
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mucli  better  to  perform  a  correct  iridectomy  simultaneously 
with  the  extraction,  for  this  tardy  excision  of  the  iris  can 
hardly  be  termed  an  iridectomy.  Part  of  the  iris  can 
no  longer  be  excised;  it  is  caught  in  the  cicatrix^  and, 
sooner  or  later,  it  may  give  rise  to  most  serious  complica- 
tions, such  as  glaucoma,  irido-cyclitis,  or  even  sympathetic 
ophthalmia.  In  spite  of  all  this,  those  unsuccessful  cases 
of  simple  extraction  are  reckoned  as  having  been  per- 
formed with  iridectomy,  and  in  the  statistics  they  swell 
the  number  of  failures  by  this  method,  whereas  the 
combined  method,  correctly  performed,  would  have  been 
entirely  successful. 

You  see,  therefore,  that  in  these  statistics  things  are 
compared  that  are  not  comparable,  because  no  allowance 
has  been  made  for  the  totally  different  circumstances 
under  which  the  operations  have  been  performed.  Con- 
sequently the  conclusions  drawn  from  these  statistics,  are 
entirely  erroneous.  'J^hey  are  even  exactly  contrary  to 
the  truth.  Statistics  judiciously  used  would  have  been 
favourable  to  the  combined  operation,  showing  that  this 
method  maybe  attended  with  good  results  even  in  bad  cases. 

From  another  point  of  view,  it  is  a  most  delicate 
matter  to  obtain  reliable  statistics  of  operative  results  : 
when  figures  are  expected  to  decide  the  superiority  of 
operating  methods  of  different  surgeons,  these  surgeons 
must  be  sincere  and  honest  to  a  degree  little  short  of  the 
sublime.  In  fact  it  is  not  only  the  method,  but  also  the 
operator  that  decides  the  result.  Statistics  pass  judgment 
upon  him  at  the  same  time  as  on  his  method.  Curious 
things  then  happen.  I  have  seen  statistics  on  operations 
for  cataract  arranged  so  as  to  begin  just  after  a  series  of 
unsuccessful  cases  and  to  end  just  before  another  un- 
fortunate series.  Again,  failures  were  omitted  in  cases  of 
operations  performed  unsuccessfully  on  eyes  affected  by 
some  pathological  condition,  such  as  high  myopia,  or 
choroiditis.  When,  however,  the  operation  had  been 
successful,  this  class  of  cases  was  included  in  the 
statistics. 
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AVe  have  lieai-d  a  colleague,  not  quite  familiar  with 
asepsis,  report  a  series  of  200  simple  extractious  without 
a  single  loss,  and  another  who  at  the  time  Avas  indignant 
at  the  imposture,  as  he  called  it,  who,  the  next  year, 
published  a  series  of  500  cases  without  misfortune. 
There  only  wanted  yet  one  more,  who  had  never  had  any 
misfortune  at  all.  He  in  turn  appeared.  Since  he  had 
applied  a  certain  oil  to  the  rims  of  the  eyelids  after 
extraction  he  had  no  unsuccessful  operation  for  cataract ! 
After  that,  who  would  dare  publish  his  statistics  of 
operative  results  in  cataract  ?  They  could  only  be  inferior, 
for  it  would  certainly  be  difficult  to  obtain  successful 
results  in  more  than  100  per  cent,  of  cases. 

.Statistics  could  decide  the  superiority  of  one  method  of 
operating  over  another  only  if  the  same  surgeon  were  to 
operate  by  the  various  methods  on  a  great  number  of 
cases  as  similar  as  possible.  Cases  are  never  exactly  alike, 
and  for  this  reason  it  would  be  necessary  to  have  a  very 
great  number  of  them.  And  even  then  the  conclusions 
would  not  be  absolutely  infallible,  for  there  is  always  the 
personal  factor,  of  which  we  have  spoken  before,  and 
which  explains  why  a  method  will  suit  the  particular 
aptitudes  of  one  surgeon,  whereas  another  method  would 
be  better  suited  to  another  surgeon.  Certainly,  statistics 
have  done  for  themselves,  as  far  as  the  operative 
results  of  extraction  are  concerned,  by  reason  of  the  way 
they  have  been  misused. 

kStill,  they  flourish  in  other  departments  !  Everyone 
agrees,  for  instance,  that  highl}^  myopic  eyes  are  unfavour- 
able to  the  operation  for  cataract.  This  is  easily  accounted 
for  by  the  pathological  state  of  the  membranes  of  the 
fundus  of  the  eye,  and  of  the  vitreous,  which  characterises 
the  state  of  ill-nutrition  of  such  eyes.  I  have  just  quoted 
a  colleague  who,  without  any  scruples,  eliminated  from  his 
statistics  these  cases  of  high  myopia,  considering  this 
pathological  condition  to  be  the  cause  of  his  failures. 

On  the  other  hand,  all  agree  that  the  riper  a  cataract 
the  easier  it  is  to  extract  it,  whereas  the  extraction  of  a 
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normal  lens  is  subject  to  various  complications  easily 
explicable. 

Why  is  it^  then,  that  these  same  highly  myopic  eyes^ 
which  give  such  bad  statistics  when  operated  upon  for  a 
ripe  cataract,  give  excellent  results  Avhen  the  transparent 
lens  is  removed  in  order  to  diminish  their  refraction  ? 

I  know  that  some  operators  begin  by  needliug  the  lens,. 
and  then  treat  it  as  traumatic  cataract.  But  I  also  know 
that  other  operators,  none  the  less  distinguished,  look 
upon  this  pi-oceeding  as  dangerous,  by  reason  of  the 
repeated  interferences  required.  They  therefore  extract 
the  trauspai-ent  lens  at  one  operation,  and  with  excellent 
results — at  least,  so  they  say.  Be  it  as  it  may,  it  seems 
to  me  that  the  statistics  of  the  extraction  of  the  normal 
lens  in  myopic  eyes  still  requires  some  further  elucidation. 

It  would  be  easy  to  add  to  these  other  examples  of 
unsatisfactory  statistics.  It  is  sufficient  to  have  shown 
how  figures  can  be  misleading,  and  that  common  sense 
and  logic  will  always  have  the  last  say  in  the  matter. 

Asepsis. 

It  is  hardly  possible  nowadaj's  to  speak  of  surgery 
without  speaking  of  asepsis.  One  cannot  practice  one 
without  the  other.  Asepsis  has  completed  surgery.  But 
to  fully  appreciate  the  value  of  asepsis,  one  should  have 
practised  surgery  in  the  pi-e-aseptic  time;  I  enjoy  this 
redoubtable  privilege.  Those  of  my  contemporaries  whom 
1  have  the  honour  of  addressing  will  certainly  recall  that 
period  with  terror,  as  I  do  myself. 

It  is  not  a  bad  thing  to  call  up  these  memories  before 
the  younger  generations,  so  that  they  may  realise  the 
gratitude  they  owe  to  these  men  of  genius — these  bene- 
factors of  the  human  race — who  have  taught  surgeons  to 
recognise  their  worst  enemies,  and  who  have  given  them 
the  weapons  with  which  they  may  be  conquered. 

The  difi^erence  is  enormous  between  the  results  of  the 
operations  practised  before  and   after   the  introduction  of 
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asepsis.  Xo  statistics  are  required  to  demonstrate  this 
fact.  Xot  only  is  the  final  result  changed,  but  also  the 
process  of  healing.  No  one  would  have  thought  it 
possible  some  thirty  years  ago  for  a  wound  to  heal 
without  I'eaction.  My  young  colleagues,  if  you  had 
witnessed,  as  we  did,  the  despair  of  our  masters,  classic 
operators,  and  careful  clinicians,  when  ej^es,  otherwise 
perfectly  healthy,  and  operated  upon  according  to  all  the 
rules  of  the  art,  would  suppurate,  and  that  sometimes  in 
whole  sei'ies  of  cases. 

One  of  my  teachers  always  left  it  to  me  to  visit  his 
patients  during  the  first  days  after  a  cataract  operation, 
so  gi-eat  Avas  his  dread  of  finding  suppuration.  How 
often  I  had  to  give  him  bad  news  !  And  later  on,  with 
what  forebodings  I,  myself,  approached  the  homes  of 
patients  that  I  had  operated  upon  for  cataract  !  I  could 
not  sleep  the  first  nights  after  an  extraction.  Have  we 
not  seen  panophthalmitis  supervene  on  a  simple  discission 
after  an  operation  for  cataract  which  had  given  an  eye 
sufficient  vision  for  reading. 

Though  it  was  woeful  to  behold  the  grief  of  the 
surgeons  at  their  undeserved  failures,  one  could  not  but 
admire  the  perseverance  with  which  they  fought  the 
unknown  foe,  and  the  nobility  of  character  which  caused 
them  to  seek  this  foe  in  themselves.  Instead  of  ascribing 
their  failures  to  the  state  of  health  or  the  behaviour  of 
the  patients,  to  meteorological  influences'^  or  simply  to  ill- 
luck,  they  always  asked  themselves,  in  the  first  place,  if 
they   had  committed  an}-   mistake   in   the- course    of    the 

*  The  oculists  of  the  good  old  times  never  failed  to  consult  the  baro- 
meter before  operating  on  a  cataract.  For  proof  of  this  Hirschberg  quotes 
in  his  Geschichte  der  AurjenheiUcunde,  Saemisch  Hdb.  xii,  c.  xxiii,  p.  332, 
the  charming  lines  of  Richard  Banister,  London^  1622  : 

"  Couch  cataracts  upon  a  day  so  fair. 
That  neither  wind  nor  clouds  distiu-be  the  ayre  ; 
When  Spring  with  simples  fills  the  Earth's  rich  lap. 
Or  Autximne  makes  the  tree  put  off  his  cap. 
The  Moone  ith  full,  or  in  coniunctions  sly 
Or  tracing  Aries,  or  in  Gemini." 
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operation.  When  they  were  successful,  they  modestly  said, 
with  our  great  ancestor,  Ambroise  Pare  :  "  I  operated  on 
you,  but  God  healed  you."  In  the  case  of  failure,  how- 
ever, they  did  not  come  to  the  conclusion  :  '^  God  did  not 
heal  you.^'  They  made  every  effort,  on  the  contrary,  to 
perfect  their  share  in  the  surgical  enterprise.  With 
extreme  care  they  would  study  the  part  to  be  operated 
upon — "  the  exact  anatomy  of  the  structure  dealt  with  " 
(Bowman,  loc,  cit.,-^.  337).  They  gauged  the  dimensions, 
the  I'esistance  of  the  cataract  (nucleus  and  cortex).  They 
chose  the  exact  place  for  the  incision ;  they  calculated 
minutely  the  dimensions  of  the  section  ;  they  guided  their 
instruments  with  almost  mathematical  precision. 

Many  of  these  minutiae  are  almost  unknown  nowadays, 
when  a  poor  operator  may,  thanks  to  asepsis,  obtain 
results  which,  though  not  brilliant,  do  not  at  least 
entail  the  loss  of  the  eye.  Let  us  all  the  more  tender 
our  homage  to  the  masters  who,  to  this  day,  operate 
according  to  the  classic  rules  of  the  art,  and  to  the 
schools  of  ophthalmology,  which  cultivate  this  perfection 
in  ophthalmic  surgery. 

There  is  not  the  slightest  doubt,  gentlemen,  that  even 
with  asepsis,  perfection  in  operating  finds  its  expression 
and  its  reward,  not  only  in  the  quantity,  but  even  more 
in  the  quality  of  the  results.  Beyond  a  good  result 
there  may  be  a  better  result,  and  even  a  perfect,  an  ideal 
result. 

Moreover,  he  who  is  not  careful  in  one  thing  is  careful 
in  none  ;  and  asepsis  claims  as  much  attention,  precision 
and  conscientiousness  as  the  operation  itself. 

Now,  considering  the  details  of  asepsis,  we  may  ask  : 
Do  the  methods  of  asepsis  used  in  ophthalmic  surgery, 
differ  from  those  of  general  surgery  ? 

If  asepsis  is  one  of  the  most  precious  gifts  received 
from  general  surgery,  still  we  must  bear  in  mind  that 
we  must  modify  to  a  certain  extent  aseptic  methods, 
to  render  them  more  appropriate  to  our  instruments, 
and  to  the  organ  on  which  we  operate. 
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As  regards  our  instruments,  I  merely  wish  to  remark, 
tliat  we  must  avoid,  with  tlie  greatest  care,  all  methods  of 
sterilising  which  might  affect,  in  the  slightest  degree,  the 
sharpness  of  tlie  blade  or  the  point.  Both  must  be 
perfect. 

The  instrument  should  traverse  the  tissues  like  the 
very  thought  of  the  surgeon.  If  its  handling  requires 
the  slightest  effort,  the  instrument  may  not  pass  exactly 
along  the  line  we  desii-e  ;  and,  if  the  wound  is 
not  perfectly  clean  cut,,  it  will  not  lend  itself  to  the  rapid 
and  traceless  healing  required  in  ophthalmic  surgery. 

It  is  therefore  necessary  to  use  only  those  methods  of 
sterilisation,  which  do  not  influence  the  cutting  properties 
of  our  instruments.  It  is  for  this  reason  that  I  have 
given  np  boiling  the  instruments ;  I  now  sterilise  them 
by  the  "  diy  heat  "  method. 

The  chief  difficulty,  however,  comes  from  the  fact, 
that  the  organ  on  which  we  operate  cannot  be  made 
aseptic  by  the  methods  used  in  general  surgery.  Though 
the  eyelids  can  stand  the  indispensable  Avnshing  with 
soap  and  scrubbing  with  a  brush,  though  the  eyebrows 
can  be  shaved,  the  eyelashes  cannot  be  treated  in 
the  same  way,  and,  without  doubt,  they  are  often  the 
carriers  of  infection.  Shall  we  epilate  them  ?  This 
would  perhaps  be  going  too  far.  For  the  operations  in 
which  the  globe  of  the  eye  is  cut  into  it  is  enough 
to  clip  them  close  to  the  margin  of  the  eyelid,  so  that  the 
latter  can  be  thoroughly  cleansed. 

The  inside  of  the  eyelids,  the  conjunctiva,  the  culs-de- 
^cic,  which  are  themselves  always  the  hiding  place  of 
dangerous  infective  agents,  are  impossible  to  sterilise. 
These  membi-anes  are  too  delicate  to  stand  the  solutions 
called  antiseptic ;  they  would  be  destroyed  long  before 
the  microbes,  from  which  we  endeavour  to  protect  them. 
By  injuring  these  protective  tissues,  we  would  merely 
expose  the  eye  to  all  possible  infections.  I  ali-eady 
expressed  this  opinion  very  firmly  in  the  days  when 
antiseptic  treatment  was  at  its  height,  when   some  of  our 
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colleagues  even  went  so  far  as  to  inject  bichloride  solution 
into  the  anterior  chamber  after  cataract  extraction. 
At  that  time  I  reminded  our  colleagues  of  the  precept, 
which  applies  to  the  phj'sician  as  well  as  to  the  surgeon  : 
"To  C£  wpioTov  TO  /ill)  ftXaTTTHi'."     " Primum  non  nocere."* 

Even  were  it  possible  to  sterilise  the  conjunctival  sac, 
this  asepsis  would  only  be  illusive,  because  only  temporary. 
The  conjunctival  sac  is  constantly  in  connection  with  the 
lacrimal  sac  and  the  nasal  cavity — the  woi-st  nests  of 
infection  possible.  It  is  on  account  of  this  that  our 
field  of  operation  is  in  such  an  unfavourable  position 
when  compared  with  most  of  the  fields  of  operation  in 
general  surgery. 

The  question  then  a:-ises  as  to  why  an  organ,  such  as 
the  eye,  so  easily  injured,  so  exposed  to  trauma  and 
infection,  is,  after  all,  so  rarely  the  seat  of  an  infected 
wound  ?  You  are  aAvare  of  the  explanation  of  this 
apparently  strange  fact.  It  is  that,  beside  the  danger, 
Nature  has  placed  the  means  of  defence  in  that  simple 
and  ingenious  Avay  so  characteristic  of  all  she  does. 
Thanks  to  the  stream  of  tears  which  run  from  the 
external  superior  angle  of  the  orbit  to  the  inner  canthus, 
where  the}'  are  received  by  the  lacrimal  ducts,  the  e^'e  is 
constantly  bathed  by  an  aseptic  fluid.  The  great  import- 
ance of  this  physiological  asepsis  had  not  escaped 
Bowman's  sagacity.  In  his  address  to  the  International 
Medical  Congress  of  1881,  he  said,  in  his  customary 
felicitous  manner  :  "  The  tears  are  a  secretion  as  pure 
from  extraneous  particles  as  is  the  filtered  air  in  the 
recesses  o£  the  lungs.  .  .  .  We  should  ponder  well  the 
deep  marvels  of  adaption  of  means  to  ends,  and  take  heed,, 
that  we  do  not  hinder  exquisite  Nature  by  meddlesome 
and  needless  interference,  by  the  iiimia  diligentia  chirur- 
gorum,  but  only  lend  tender  and  judicious  help  by  our 
dressings  and  our  methods.      We  should   always   be   able 

*  J.  E.  Landolt,  "The  Cataract  Operation  in  Our  Time,"  The  Ophthalmic 
Record,  1892,  pp.  129-200.  "  L'Operation  de  la  cataracte  de  nos  joiirs,'" 
Arch.  d'Ophth.,  1892. 
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Still  to  apply  the  words  of  our  great  poet  :  "Art  itself  is 
Xature." 

How  true  tliat  is  but  liow  difficult  to  put  iuto  practice  ! 
The  beneficent  washing  of  the  eye  by  the  tears  is  only- 
possible  thanks  to  the  moyements  of  the  eyelids.  But  the 
immobility  necessary  for  a  rapid  cicatrisation,  in  itself  a 
guarantee  against  infection,  hinders  the  free  moyements  of 
the  eyelids.  The  ideal  treatment  would  be  to  leaye  the  eye 
without  a  dressing  after  the  operation,  so  as  not  to  inter- 
fere with  the  play  of  the  ej-elids.  This  ideal  is  scarcely 
practicable.  It  is  necessary  to  protect  the  eye,  just 
operated  upon,  from  trauma.  That  is  the  object  of  the  post- 
operatiye  dressing.  Its  aim  is  not  to  immobilise  the  eye, 
which  would  be  impossible  anyway,  as  the  eye  turns 
around  a  point,  the  centre  of  motion,  and  much  less  to 
exert  pressure  on  it.  The  bandage  must  not,  aboye  all 
things,  itself  become  a  cause  of  trauma  :  it  must  protect 
the  eye  against  all  pressure,  especially  against  pressure 
on  the  cornea  which  might  cause  the  lips  of  the  wound 
to  separate.  It  is  for  this  reason  that  we  raise  up,  as  it 
were,  the  borders  of  the  orbit  by  means  of  small  pads  of 
cotton-wool,  carefully  placed  round  the  margin  of  the 
orbit  in  a  kind  of  raised  circle.  In  passing  oyer  this 
circle  the  band  does  not  pi-ess  on  the  eye.  This  purpose 
is  attained  with  greater  certainty  by  the  use  of  Fuch's 
guards.  It  is  only  necessary  to  pad  its  margins  well  so  as 
not  to  inconyenience  the  patient. 

In  my  opinion,  slight  moyements  of  the  eyelids,  just 
sufficient  to  insure  a  gentle  flow  of  tears,  are  more  useful 
than  dangerous.  They  do  not  preyent  the  required 
immobility  of  the  globe,  and,  on  the  other  hand,  they 
favour  asepsis  by  avoiding  the  accumulation  of  secretions 
and  the  growth  of  morbid  germs.  That  is  one  of  the 
reasons  why  we  avoid  as  much  as  possible  any  pressure 
of  the  bandage  on  the  eyelids. 

If,  thanks  to  rigid  asepsis,  we  may,  without  hindering 
the  process  of  rapid  healing,  allow  the  bandage  to 
remain   in  situ  for  two  or  three  days,  we  may  sometimes 
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have  to  remove  it  when  the  patient  complains  of  dis- 
comfoi"t  or  of  pains  in  the  e3^e.  The  greatest  caution  is 
then  necessaiy  in  inspecting  and  cleansing  the  eye  and 
in  renewing  the  dressing  in  order  not  to  interfere  ■with 
the  cicatrisation  of  the  wound.  After  having  delicately 
cleaned  the  edges  of  the  eyelids  with  pledgelets  of  cotton- 
wool steeped  in  tepid  normal  saline  solution,  Ave  pour 
some  of  this  same  solution  from  our  "ondine^'"^  through 
the  palpebral  fissure  and  across  the  cnl-de-sdc,  imitating* 
thus  the  flow  of  tears,  the  normal  purifiers  of  the  eye. 

But  it  is  high  time  to  come  to  a  close,  more  especially 
as  during  the  length  of  the  discourse  the  feeling  has 
grown  stronger  and  stronger  in  me,  that  I  have  not  been 
saying  anything  that  you  do  not  know  as  well,  or 
better  than  myself. 

Let  us,  then,  sum  up  and  conclude  ! 

We  have  realised,  and  I  believe  we  all  agree  on  this 
point,  that  ophthalmic  surgery  has  a  right  to  a  place  of  its 
own  in  the  vast  field  of  surgery. 

This  special  surgery  demands  special  qualities  in  the 
surgeon — moral,  intellectual  and  physical  qualities.  The 
hand  should  be  dextrous,  the  mind  scientific,  the  tempera- 
ment calm,  yet  ready  to  cope  fearlessly  with  any 
unforeseen  complication  that  may  arise. 

The  ophthalmic  surgeon  should,  by  his  manner,  inspire 
his  patient  with  confidence,  and  thus  obtain  the  sub- 
mission necessary  to  undergo  calmly  the  most  delicate 
operation,  and  to  bear  patiently  the  requisite  after- 
treatment. 

In  no  man  have  all  these  rare  and  fine  qualities  been 
united  and  equally  developed  to  a  greater  extent  than  in 
in  the  man,  in  whose  honour  we  have  assembled  here 
to-day. 

You    doubtless     have     noticed    that,    throughout     this 

lecture,  we  have  at  every   step  encountered  the   example 

of  this  master,  although  the  points  we  have  touched  upon 

*  E.   Landolt,  "  Un  ensemble  complet  d'objets  de   pansement   pour 
operations  oculaires,"  Soc.  frangaise  d'Opht.,  1907. 
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have  been  many  and  varied.  It  is  with  a  feeling  of  the 
deepest  respect  that  I  render  homage  to  the  memory 
of  one  of  the  greatest  masters  in  ophthahnic  snrgery ; 
and  once  again  I  tliank  you,  gentlemen,  for  having 
enabled  me  to  offer  this  tribute  of  adniii-ation  to  your 
illustrious  countryman,  Sir  AVilliam  Bowman. 


REPOPtTS. 


1.  A    case    of   i-teriiilieral    and    central    luth/ing    of    the 
cornea — hilateral. 

By  C.  Markus. 
(With  Plate  I,  figs.  2  and  3.) 

A.  G — ,  mai'i'ied,  ast.  46  years,  but  looking  older,  came 
to  the  German  Hospital  near  the  end  of  August  com- 
plaining of  her  sight  becoming  gradually  worse  during 
the  last  two  years.  She  stated  also  that  her  eyes  had 
been  repeatedly  inflamed  for  short  periods  during  the  last 
eighteen  years. 

At  present  the  eyes  are  quiet,  and,  apart  from  slight 
conjunctival  catarrh,  free  of  inflammation,  but  sensitive  to 
strong  light.  Both  anterior  chambers  are  very  deep. 
Tension  normal.  Vision  of  each  eye  without  glasses  is 
reduced  to  counting  fingers  at  four  metres.  Retinoscopy 
shows  myopic  astigmatism  against  the  rule  of  approxi- 
mately 18  D.  in  both  eyes.  The  results  of  ophthalmometry 
are  as  follows  : 
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In   the   left  eye  the  astigmatism   is   slightl}'^   irregular. 

If  viewed  in  profile,  nearly  the  whole  right  cornea,  except  a 

marginal  zone  of  about  1  mm.  in  breadth,  is  found  to  be 

greatly   stretched.       The   appearance   is    very    similar   to 

VOL.  XXXI.  1 


2  I'ERIPHERAL  AND   CENTRAL  BULGING   OF  THE  CORNEA, 

keratoconus^  the  point  of  gi'eatest  prominence  being  a 
little  below  the  centre  of  the  cornea.  The  stretched  area 
is  encircled  by  a  white  line,  wliich  is  much  more  distinct 
in  the  lower  than  the  upper  half  of  the  cornea.  The 
marginal  zone  shows  a  beginning  ectasia  about  the  lower 
end  of  the  vertical  meridian.  The  upper  fourth  of  the 
zone  is  gi^eyish  opaque,  and  in  it  are  seen  a  few  extremelj' 
fine  vessels  on  magnification.  Similar  changes  are  found 
in  the  left  eye.  The  white  encircling  line,  however,  is 
much  more  defined  above  than  below ;  it  broadens  out  in 
the  upper  half,  encroaching  upon  the  centre  of  the 
cornea.  To  the  inner  side  of  the  upper  end  of  the 
vertical  meridian  is  a  strictly  marginal,  circumscribed, 
bulla-like  ectasia  of  about  3  mm.  in  diameter.  It  is 
transparent  and  of  a  faintly  brownish  hue.  On  the  outer 
side  of  it  a  few  fine  vessels  are  seen  ramifying  in  the 
marginal  zone.  The  cornea,  appearing  more  globular  in 
pi'ofile,  does  not  bear  so  much  resemblance  to  keratoconus 
as  the  right  cornea. 

Rfmarlxs. — Catarrhal  inflnmmntion  appears  to  be  common 
in  this  condition,  of  which  quite  a  number  of  instances 
have  been  reported  by  continental  writers  during  the  last 
ten  years.  !Mr.  Fisher  showed  a  case  of  marginal  kera- 
tectasia  to  this  Society  just  a  year  ago.  With  regard  to 
the  question  whether  an  ulcerative  or  a  pecnlar  degenera- 
tive process  leads  to  the  thinning  and  subsequent  yielding 
of  the  coimea,  clinical  features  (bilaterality  !),  as  well  as 
microscopical  findings  (Fuchs,  l^upprecht,  Seefelder), 
point  to  degeneration  as  the  underlying  cause.  The  first 
change  appears  to  be  a  genuine  arcus  senilis  or  a  lesion 
closely  related  to  it.  Part  or  whole  of  the  circumference 
of  this  opacity  becomes  converted  into  a  more  or  less 
vascularised  "peripheral  groove."  The  bottom  of  this 
groove  and  the  adjacent  lamina?  of  the  cornea  become 
stretched,  a  marginal  koratectasia,  in  the  strict  sense, 
ensuing.  But,  as  the  present  case  shows,  practically  the 
whole  cornea  may  become  implicated,  and  in  this  respect 
it  is  interesting  to  note  that   Seefelder,  who  examined  a 


PLATE    I. 

Fig.  1  illustrates  Mr.  G-eorge  Coats's  ease  of  Atypical  Colo- 
boma  of  the  Iris  and  Lens,  with  Persistent  Mesoblastic  Strand 
(p.  26). 

Figs.  2  and  3  illustrate  Dr.  C.  Markus's  case  of  Peripheral 
and  Central  Bulging  of  the  Cornea  (p.  1). 

Fig.  2. — Eight  eye. 
Fig.  3.— Left  eye. 
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case  of  periplieral  groove  microscopically,  found  the  corneal 
lamiiife  at  a  distance  from  the  groove  thickly  covered 
with  fat-granules  [Klin.  Munatshl.  f,  Angenheilkundr, 
1907,  i,  p.  483). 

Terrien  [Archives  d'Oplithahn.,  vol.  xx,  1900)  and 
Fisher  [Transactions,  vol.  xxx,  p.  25)  succeeded  in 
diminishing  the  excessive  astigmatism,  the  former  by 
galvano-caustic,  the  latter  by  excision. 

[Card  specimen.      October  20tJi,  1910.) 


2.   A   case  shoiring  unilateral   retraction  of  the  upper   lid 
and  von  Gruefe's  sign. 

By  C.  Maekds. 

E.  M — ,  a  girl,  tet.  19  years,  came  to  the  German 
Hospital  on  September  5tli  on  account  of  the  peculiar 
look  of  her  left  eye,  which  she  had  noticed  since  the  end 
of  July. 

General  condition. — The  patient  is  well  nourishetl, 
appears  somewhat  nervous,  and  has  a  sallow  complexion. 
There  is  very  slight  tremor  of  the  fingers.  Pulse  between 
90  and  100.  Heart  sounds  and  blood  pressure  normal. 
Examination  of  the  blood  showed  the  polynuclear  cells 
diminished  in  number  (49  per  cent.),  and  the  small 
lymphocytes  increased  (38'4  per  cent.).  There  is  no 
conspicuous  goitre,  but  the  presence  of  the  thyroid  gland 
can  be  made  out  by  palpation. 

Condition  of  the  eyes. — Vision  and  fundi  normal.  Pujiils 
equal,  rather  large.  There  is  no  exophthalmos.  The 
left  eye  is  on  a  lower  level  than  the  right.  The  left 
palpebral  fissure  is  much  wider  than  the  right,  the  upper 
lid  being  retracted.  If  the  patient  looks  doAvn  the  left 
upper  lid  is  seen  to  accompany  the  globe  only  about  half- 
way. The  lower  lid  is  in  a  normal  position.  But  the 
right  lower  lid  is  slightly  retracted,  as  is  best  seen  when 
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the   patient    looks    upwards.      Infrequency  of   winking  is 
not  marked. 

Remark. 'i. — The  case  is  probably  one  of  commencing 
Graves's  disease. 

Hill  Griffith  directed  again  attention  to  retraction  of 
the  lower  lid  in  Graves's  disease^  and  also  referred  to 
Mann's  observation  of  one  eye  appeai'ing  on  a  lower  level 
than  its  fellow  one  {Transactions,  vol.  vi,  p.  61). 

liang  and  Pringle  reported  five  cases  of  unilateral 
retraction  of  the  upper  lid  with  von  Graefe's  sign  [ihid., 
p.  105). 

The  blood-changes  agree  with  the  condition  described 
by  Kocher  as  characteristic  of  Graves's  disease  {Brit. 
Med.  Journ.,  1910,  p.  931). 

{Card  specimen.      October  2()th,  1910.) 


3.   EndutheUoian  of  lacrimal  gland. 
By  C.  Blair. 

E.  E — ,  ajt.  46  3'ears,  shown  at  a  meeting  of  the 
Ophthalmological  Society  on  June  0th.  The  right  eye 
was  then  extremely  proptosed,  rotated  down  and  in,  and 
vision  reduced  to  fingers.  A  growth,  soft  and  elastic,  was 
easily  felt  in  the  region  of  the  lacrimal  gland.  Its 
rapid  growth  and  apparent  implication  of  the  optic  nerve 
pointed  to  its  being  of  a  malignant  character. 

An  exploratory  incision  was  made  on  June  13th  at 
the  Richmond  Hospital  and  a  piece  of  the  tumour  exa- 
mined by  the  Clinical  Research  Association.  'J'hey  report  : 
"  The  structure  is  that  of  an  endothelioma  composed  of 
alveolated  masses  of  cells  enclosed  in  a  stroma  which  is 
becoming  myxomatous.  The  growth  is  not  well  en- 
capsuled,  but  at  the  same  time  shows  no  definite  evidences 
of  malignancy." 

On  the  strength  of  this  report  the  tumour  was  removed 
without    excising    the  globe  on  June  29th.      Free  access 
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was  obtained  by  dividing  the  outer  canthus  and  pulling 
the  lid  well  up.  The  growth  was  removed  without 
difficulty,  but  being  so  soft  it  was  impossible  to  remove  it 
without  rupturing  the  capsule.  The  vision  has  improved 
since  the  operation.  {October  20th,  1910.) 

Mr.  Leslie  Paton  said  that  some  years  ago  he  showed 
before  the  Society  a  case  of  endothelioma  of  the  orbit, 
when  there  was  considerable  discussion  as  to  the  patho- 
logical nature  of  that  tumour.  He  had  shown  the  sections 
of  the  case,  but  would  give  a  further  history  of  the  woman. 
The  growth  was  removed,  and  it  recurred  locally,  and  the 
orbit  had  to  be  eviscerated,  and  the  lymphatics  leading- 
down  to  the  gland  in  the  parotid  wei-e  dissected  out.  He 
showed  sections  of  that  before  the  Society  twelve  months 
after  showing  the  first  section,  and  the  report  of  the  patho- 
logist was  that  it  was  endothelioma.  There  was  a  further 
development,  with  invasion  of  glands  in  the  anterior 
triano'le  of  the  sterno-mastoid.  Those  were  removed,  and 
a  further  invasion  of  glands  above  the  clavicle  then  took 
place.  Later,  a  gland  in  the  axilla  was  involved,  and  the 
condition  gradually  spread  throughout  the  thorax,  the 
patient  ultimately  dying  of  general  involvement  of  the 
thorax.  The  history  of  that  case  justified  him  in  advising 
Mr.  Blair  to  carefully  watch  the  patient,  and  if  there  was 
any  sign  of  local  recurrence,  to  have  a  very  radical  opera- 
tion done  at  once. 


4.  l\itholugical  e.i'aralnation  of  the  specimen  from  a  case 
of  marginal  Iceratectasia  prci-iously  shoicn  hi/  Mr.  J. 
Herbert  Fisher  {Trans.  Ophth.  Soc,  vol.  x.iw,  1910,  2>- 
25). 

By  George  Coats. 
(With  Plates  II  and  III.) 

Part  of  the  subsequent  clinical  history  of  this  case  was 
given  in  a  note   appended  by  Mr.   Fisher    to    his    paper. 
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Since  then  the  improvement  has  been  maintained  ;  wlien 
the  patient  was  seen  in  An  gust,  1910,  the  vision  of  the 
right  eye  was  y^  with  —  o'5  sph.  —  6  cyl.  ax.  10".  It  is 
interesting  to  note  that  the  astigmatism  is  now  with  the 
rule.  The  iris  is  a  little  adherent  to  the  back  of  the 
scar,  but  not  prolapsed.  Pupil  slightly  elliptical  with  the 
major  axis  vertical.      Eye  quite  quiet. 

Pathological   Examination. 

The  specimen  consists  of  a  crescentic  piece  from  the 
up})er  corneal  margin.  It  was  fixed  in  Zenker's  solution, 
embedded  in  paraffin  and  cut  serially  in  a  direction  tan- 
gential to  the  periphery  of  the  cornea. 

MlCKOSCOriCAL     EXAMlNxVnON. 

The  fullowing  four  layers  require  consideration  :  (1) 
The  epithelium ;  (2)  the  subepithelial  tissues ;  (3)  the 
.remains  of  the  corneal  stroma  proper  ;  (4)  the  membrane 
of  Descemet. 

(I)  Tlie  epitheliuvi. — For  the  most  part  the  cells  show 
the  characters  of  an  irregular,  not  altogether  typical 
corneal  epithelium.  They  are  usually  arranged  in  from 
five  to  seven  layers. 

Except  in  certain  small  areas  the  deepest  cells  are  not 
so  crowded,  nor  so  deeply  stained  in  comparison  with  the 
superficial,  as  is  common  in  the  epithelium  of  the  limbus. 
Intercellular  bridges  are  present  between  the  cells  of  the 
middle  layers.  The  superficial  layers  are  composed  of 
cells  with  the  usual  flattened  form  and  retained  nucleus. 
True  papilla3  are  absent. 

In  the  periphery  on  one  side,  however,  typical  conjunc- 
tival epithelium  occurs ;  the  layers  number  from  ten  to 
twelve,  the  deepest  cells  are  crowded  and  darkly  stained, 
pi'ickle  cells  seem  to  be  absent,  and  goblet  cells  occur. 

The  epithelium  is  usually  compact  and  without  oedema- 
tous  spaces  or  leucocytes  among  the  cells.        In  one   con- 
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siderable  ai-ea^  however,  the  cells,  especially  the  more 
suporticial,  are  loosened  and  separated  from  one  another 
by  a  granular  coagulum,  and  a  few  leucocytes  occur  in 
the  deeper  layers  (Fig.  1).  Some  of  the  superficial  cells 
are  desquamating,  but  the  underlying  stroma  is  nowhere 
laid  bare — there  is  no  actual  ulceration.  In  this  area  of 
oedematous  epithelium  the  specimen  is  very  thin,  but  not 
more  so  than  in  certain  other  places ;  at  one  spot  beneath 
it  there  is  a  crack  in  the  membrane  of  Descemet,  which  is 
partly  plastered  over  with  new  membrane,  partly  filled  in 
with  a  small  quantity  of  loose  cellular  tissue  ;  the  corneal 
stroma  proper  is  almost  absent  here  ;  the  subepithelial 
tissues  are  not  unduly  oedematous. 

(2)  The  suhepitliclial  tissues. — The  greater  part  of  the 
specimen  is  composed  of  a  loose  connective  tissue,  much 
resembling  the  bulbar  conjunctiva,  composed  of  fine  wavy 
fibrils  among  which  a  small  quantit}''  of  oedematous  fluid 
is  present  (Figs.  1  to  4,  a).  Vessels  are  abundant  but 
snuill  and  thin  walled ;  they  are  chiefly  found  in  the 
middle  layers.  The  tissue  is  not  very  cellular,  and  shows 
little  or  no  sign  of  inflammatory  infiltration. 

(3)  The  corneal  struvia  is  represented  only  by  a  few 
lamella?  on  the  anterior  surface  of  the  membrane  of 
Descemet  (Figs.  1  to  4,  b).  It  usually  constitutes  about  a 
sixth  of  the  whole  thickness  of  the  specimen,  but  in  places 
forms  as  much  as  a  third,  while  elsewhere  it  is  absent 
altogether,  the  loose  vascular  tissue  being  in  direct  con- 
tact with  the  memb]-ane  of  Descemet.  The  stroma  is 
distinguished  from  the  tissues  in  front  of  it  by  a  more 
regular  lamination,  and  by  the  fact  that  vessels  are 
usually  absent,  though  occasionally  a  small  twig  invades 
it  from  in  front;  the  line  of  demarcation,  however,  is  not 
always  very  sharply  delimited,  the  lamellt^  becoming- 
broken  up  into  fine  fibrils  which  pass  off  indefinitely  into 
the  overlying  loose  tissue.  The  membrane  of  Bowman  is 
entirely  absent. 

(4)  The  membrane  of  Descemet  varies  in  breadth,  but 
is  everywhere  enormously  thickened,  measuring  as    much 
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as  55  //  in  places,   or  fully    five    times   the   normal   (Figs. 

1  to  4,  c).  That  this  increase  has  been  due  to  successive 
deposits  of  new  membrane  is  shown  by  the  occurrence  of 
lamination,  partly  indicated  by  differences  of  staining 
only,  partly  by  definite  cleavage  ;  as  many  as  five  or  six 
layers  are  distinguishable  in  places  (Fig.  2).  The  posterior 
surface  of  the  membrane  is,  in  places,  rough  and  marked 
by  small  rounded  elevations  (Fig.  4).  The  endothelium 
is  entirely  absent,  presumably  artificially,  since,  according 
to  accepted  views,  the  new  deposits  could  not  have  been 
formed  without  it. 

Numerous  ruptures  are  present.  The  smallest  consist 
of  a  narrow  vertical  crack  filled  in  with  fibrous  tissue, 
and  plastered  over  on  the  posterior  surface  with  a  new 
layer  of  hyalin  material  (Fig.  1).  In  the  larger  the 
edges  are  widely  sepai'ated,  and  a  quantity  of  new  formed 
fibrous  tissue,  connected  with  the  deepest  layers  of  the- 
corneal  stroma,  has  grown  backwards  through  the  gap 
and  round  the  ruptured  ends  (Figs.  2  to  4)  ;  as  this  tissue 
contains  very  few  vessels,  and  consists  of  lamellee  dis- 
posed with  some  regularity,  an  appearance  is  produced  as 
if  the  ruptured  ends  had  become  embedded  in  the  cornea 
(Figs.  3  and  4).  In  all  cases  the  rupture  is  defended  by 
a  newly  deposited  layer;  in  no  instance  does  it  reach  the 
anterior  chamber.  The  ruptured  ends  are  bent  forwards, 
but  only  exceptionally  show  any  tendency  to  coil  into  the 
well  known  spiral  and  crozier  foi-ms ;  it  seems  as  if  the 
membrane  were  too  thick  to  curl  readily.  The  edges 
have  almost  always  the  squared  off  or  slightly  bevelled 
appearance  which  is  common  in  ruptures  due  to  buph- 
thalmos  ;  exceptionally,  a  short  blunt  taper  point  is  found 
(Fig.  2).  The  whole  specimen  is  lined  with  membrane 
of  Descemet. 

Remarks. 

In  the  literatui-e  of  recent  years  a  good  many  cases  of 
marginal  keratectasia  have  been  reported.      From  a  study 


PLATE   II. 

Illustrates  Mr.  G-eorge  Coats's  Pathological  Examiuation  of  the 
Specimen  from  a  Case  of  Marginal  Keratectasia  previously 
shown  by  Mr.  J.  Herbert  Fisher  (Trans.  Ophtli.  Soc, 
vol.  XXX,  1910,  p.  25)  (p.  5). 

Fig.  1. —  X  120.  The  epithelial  cells  are  loosened  and  separated  by 
(Bdematous  fluid.  The  underlying  tissues  are  not  oedematous.  In  the 
membrane  of  Descemet  there  is  a  narrow  vertical  crack  which  is  filled 
in  by  a  small  quantity  of  cellular  tissue  and  is  plastered  over  on  its 
posterior  aspect  by  a  new  layer  of  membrane.  The  endothelium  is 
absent — probably  artificially.  Lettering  in  all  the  figui-es :  a.  Sub- 
epithelial tissues.  B.  Eemains  of  corneal  lamellae.  c.  Membrane  of 
Descemet. 

Fig.  2. —  x  120.  A  rupture  of  the  membrane  of  Descemet  defended 
by  a  thick  new-formed  layer.  Fibrous  tissue  is  growing  into  the  gap. 
The  edges  are  a  little  bent  forwards,  the  left  hand  edge  tending  to  coil. 
The  remaining  corneal  laniellse  ai-e  very  scanty  and  loose.  At  least  five 
layers  may  be  counted  in  the  membrane  of  Descemet. 
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PLATE    III. 

Illustrates  Mr.  George  Coats's  Patlioloyical  Exainiuation  of  the 
Specimeu  from  a  Case  of  Marginal  Keratectasia  previously 
shown  by  Mr.  J.  Herbert  Fisher  (Trans.  Ophth.  8oc., 
vol.  XXX,  1910,  p.  25)  (p.  5). 

Fig.  3. —  x  120.  Farther  separation  of  the  ruptured  ends  which  are 
■embedded  in  fibrous  tissue.     A  new  formed  hiyer  is  deposited  over  all. 

Fig.  4. —  x  120.  The  corneal  lamellse  are  slightly  better  preserved  in 
this  section.  The  membrane  of  Descemet  shows  three  distinct  layers,  of 
which  the  two  inner  are  ruptured.  In  Figs.  3  and  4  the  squared  ofP 
■or  slightly  bevelled  ends  of  the  membrane  are  well  shown. 
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of  these  records  there  can  be  no  doubt  that,  in  the  vast 
majority  of  instances  at  least,  the  ectasia  is  preceded  by, 
and  is  the  result  of,  the  condition  known  as  "  furrow- 
keratitis ''  (Schmidt  Rimpler),  or  '^marginal  atrophy  of 
the  cornea"  (Fuchs). 

Tlie  history  of  a  typical  case  would  run  somewhat  as 
follows.  In  a  middle  aged  or  old  person,  and  usually  in 
association  with  a  well  marked  arcus  senilis,  a  groove 
develops  in  the  u]iper  periphery  of  the  cornea.  It  is 
situated  between  the  arcus  and  the  limbus  ;  the  peripheral 
edge  is  shelving,  the  central  steep  ;  the  floor  is  almost 
transparent,  but  traversed  by  fine  vessels  which  end  in 
loops  at  the  central  edge;  there  is  no  loss  of  epithelium. 
Usually  the  eye  is  quite  free  from  injection  or  inflamma- 
tion, but  not  infrequently  there  is  some  indefinite  history 
of  former  slight  attacks  of  conjunctivitis  or  lacrimation 
and  photophobia.  The  furrow  tends  to  progress  slowly, 
and  in  the  course  of  years  may  extend  completely  round 
the  cornea.      The  aifection  is  usually  Ijilateral. 

Even  at  a  comparatively  early  stage,  according  to 
Haudmann,  a  certain  amount  of  distortion  of  the  cornea 
may  be  produced,  as  shown  by  a  decrease  of  vision  due  to 
the  development  of  astigmatism  against  the  rule.  At  a 
later  stage,  which,  however,  does  not  always  arrive,  the 
thinned  cornea  begins  to  give  way,  and  the  groove  is 
replaced  by  a  bulging.  In  consequence  the  vertical 
curvature  of  the  cornea  becomes  straightened  out,  its 
upper  margin  becomes  displaced  forward,  and  its  vertical 
section  takes  something  of  the  form  of  an  unequal  sided 
triangle,  with  the  shortest  side  above.  A  high  degree  of 
astigmatism  against  the  rule,  and  very  jioor,  often 
unimprovable,  vision  are  the  result.  Meantime  the  ectasia 
retains  its  transparency  ;  its  lower  border  is  delimited  by 
an  opacity  in  wdiich  whitish  or  yellowish  spots  may  be 
present — probably  the  remains  of  the  arcus  senilis  In 
addition,  a  second  crescentic  opacity  may  be  found  above, 
in  which  case  the  two  crescents  meet  at  the  latei-aJ 
boundaries  of   the  ectasia,  and  are  usually  continued  into 
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the  ai'cus  in  the  lower  part  of  the  cornea.  Instances  are 
on  record  in  which  very  slight  violence  has  been  sufficient 
to  rupture  an  eye  in  this  condition  (Seefelder). 

From  this  typical  picture  certain  aberrations  of  more  or 
less  importance  have  been  noted.  The  disease  sometimes 
occurs  iu  comparatively  young  people ;  there  are  at  least 
two  instances  in  patients  under  forty,  the  youngest  being 
thirty-one.  Arcus  senilis  may  be  absent  not  only  in  these 
young  patients,  but  also  in  those  of  more  advanced  years 
(Lauber,  Seefelder).  In  very  exceptional  cases  the  groove 
may  be  central  to  the  arcus  instead  of  outside  (Schmidt 
Rimpler,  Gilbert)  ;  according  to  Gilbert  this  position  is 
probably  usually  associated  with  the  presence  of  a  second 
arcus.  The  development  of  ectasia  below  instead  of 
above  is  an  exception  recorded  by  Fuchs.  The  presence 
of  an  actual  ulcer  (Seefelder)  is  so  rare  and  so  foreign  to 
the  general  type  that  one  must  suppose  a  coincidence,  an 
accidental  infection  of  vulnerable  tissues,  or  that  the 
observation  refers  to  a  different  disease ;  the  same  is  true 
of  the  association  of  trachoma  (Ischreyt,  Rschanzyn)  with 
ectasia.  Cases  of  peripheral  ectasia  following  interstitial 
keratitis  are  also  to  be  excluded  fi'om  consideration. 

Pathological  examinations  have  been  carried  out  in  three 
cases  of  f urrow-keratitis  (Fuchs,  Seefelder  [two] ),  and 
iu  one  of  ectasia  (Rupprecht).  Except  with  regard  to  the 
membrane  of  Descemet  the  descriptions  have  tallied  fairly 
closely  with  that  given  above.  The  furrow  is  due  to  a 
loss  of  superficial  lamellaj  from  the  peripheiy  of  the 
cornea,  their  place  being  taken  by  a  loose  connective 
tissue,  like  the  subconjunctival  tissues.  Xt  the  central 
edge  of  the  loss  of  substance  the  corneal  lamelUe  end 
rather  abruptly,  and  all  at  about  the  same  level,  giving 
thus  the  steep  inner  edge  ;  the  lamellie  are  either  broken 
up  into  coarse  pieces  by  the  invasion  of  cellular  tissue,  or 
become  fibrillated  and  pass  oft'  indefinitely  into  the  adja- 
cent loose  tissues.  The  meinbi-ane  of  Bowman  ceases 
some  distance  from  the  edge  ;  the  membrane  of  Descemet 
is  intact  at  first,  but  becomes  ruptured  when    stretching 
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takes  place.  There  is  no  loss  of  surface  epithelium^  and 
the  remaining  lamella3  in  tlie  floor  are  usually  free  from 
evident  change.  According  to  an  observation  of  iSeefelder, 
which  requires  independent  confirmation,  special  staining 
methods  reveal  the  presence  of  minute  fatty  granules  in 
the  apparently  normal  lamella?  of  the  floor,  and  of  the 
cornea  beyond  the  groove.  Signs  of  active  inflammation 
are  absent.  In  the  case  of  ectasia  examined  by  Rnpprecht 
the  tissue  Avas  reduced  to  about  a  quarter  of  the  normal 
thickness  of  the  cornea. 

The  oedematous  condition  of  an  area  of  the  epithelium 
described  above  has  not  been  reported  in  any  other  case. 
Possibly  it  represents  the  early  stages  of  an  ulcer,  but  if 
so,  for  the  reasons  already  given,  I  am  disposed  to  regard 
it  as  an  accidental  complication  not  standing  in  any  causal 
relation  to  the  disease.  Possibly  also  it  may  be  due  to 
leakage  from  the  anterior  chamber  through  the  under- 
lying crack  in  the  membrane  of  Descemet  (F^g-  1).  The 
crack,  however,  seems  to  be  defended  by  a  complete, 
though  thin,  Vdxev  of  membrane,  and  the  subepithelial 
tissues  are  not  more  (x'dematous  here  than  elsewhere. 

The  condition  of  the  membrane  of  Descemet  is  also 
peculiar  to  the  present  case.  In  Rupprecht's  case,  the 
only  other  in  which  an  examination  has  been  made  in  the 
ectatic  stage,  the  membrane  was  ruptured  but  not  thick- 
ened. It  is  possible  that  the  difference  is  connected  with 
the  rapidity  of  expansion.  If  the  thinned  portion  gave  way 
suddenly  large  tears  would  be  produced  in  the  membrane 
of  Descemet,  and  as  expansion  proceeded  these  would  be 
widened  into  liroad  gaps,  but  the  membrane  as  a  whole 
would  be  subject  to  little  further  strain.  If ,  on  the  other 
hand,  expansion  were  very  slow,  the  membrane  of  Descetnet 
would  be  kept  in  a  condition  of  constant  strain,  for  which 
it  would  attempt  to  compensate  by  laying  duwn  new 
layers  ;  when  ruptures  occurred  the  ends  would  not  be 
iunnediately  separated,  the  endothelium  would  soon  grow 
over  the  gap  and  set  about  repairing  the  injury  in  the 
same  manner  as  it  is  known  to  do  in  buphthalmic  ruptures 


12      EXAMINATION   OF   SPECIMEN  OF   MARGINAL   KERATECTASIA. 

(see  G.  Coats^  Tram^'actions  of  the  Ophthaliiiological  8ocitfy, 
vol.  xxvii,  1907,  ]).  48).  It  is  a  well  known  laAv  that  com- 
pensation is  much  more  perfect  for  slowly  than  for  quickly 
developing  conditions. 

As  to  pathogenesis  there  are  two  rival  opinions  :  (1) 
That  the  process  is  essentially  degenerative  ;  (2)  that  it 
is  inflammatory. 

(1)  This  view  is  adopted  by  Fuchs  in  his  original 
description.  He  points  out  that  the  disease  is  almost 
always  associated  with  arcus  senilis,  and  that  it  always 
commences  above,  where  also  arcus  commences  and  reaches, 
its  highest  development.  Clinically,  injection,  photophobia, 
etc.,  are  usually  quite  absent ;  and  microscopically  there 
is  no  round  cell  infiltration  of  the  tissues.  The  fatty  de- 
generation found  by  Seefelder  in  the  lamellas  of  the  edge 
and  floor  is  important  if  confirmed  ;  it  will  be  remembered 
that  according  to  Takasayu,  whose  observations  are 
supported  by  Parsons,  arcus  senilis  is  also  a  fatty  de- 
generation. The  bilateral  incidence  perhaps  favours  a 
degenerative  rather  than  an  inflammatory  origin. 

(2)  On  the  other  hand  the  inflammatory  hypothesis  is 
not  witliout  supporting  evidence.  One  must  su})pose  a 
very  chronic,  non-ulcerative  type  of  inflammation  which 
leads  to  a  gradual  solution  of  the  lamellas ;  as  already 
mentioned,  actual  ulceration  seems  to  be  excluded  for 
typical  instances  of  the  disease  by  several  cases  carefully 
watched  over  a  prolonged  period.  Although  the  eye  is 
generally  quite  white,  there  are  some  instances  in  which  a 
certain  amount  of  injection  and  even  photophobia  have  been 
present  (Fuchs  [Case  4],  Friichte,  Cilbert  [Cases  2,3,4]). 
In  a  still  larger  number  (over  50  per  cent  ,  according  to 
a  rough  calculation)  there  is  a  histoiy  of  some  slight  in- 
flammation in  past  years,  and  though  no  doubt  a  large 
deduction  must  be  made  for  accidental  catarrhal  conditions, 
etc.,  yet  the  possibility  of  a  causal  connection  is  not  to  be 
summarily  dismissed ;  in  a  few  instances  the  patient  has 
dated  the  deterioration  of  vision  from  such  attacks. 
Again,  even   in    cases    where    the   eye  is  quite  white  and 


EXAMINATION  OF   SPECIMEN  OF  MARGINAL  KERATECTASIA.      13 

there  is  no  history  of  inflammation^  the  floor  of  the  groove 
or  the  surface  of  the  ectasia  is  crossed  by  fine  vessels  ;  it 
is  not  common  to  find  vascularisation  in  the  pure  degene- 
rations of  the  cornea,  such  as  nodular  opacity,  Land  opacity, 
etc.  In  at  least  six  out  of  about  thirty-five  reported 
cases  there  has  been  pi'esent  a  pseudopterygium  or  ptery- 
gium, which,  if  not  exactly  an  inflammatory  condition,  is 
at  least  associated  with  irritation.  According  to  the  ob- 
servations of  Gilbert,  who  had  the  opportunity  of  watching 
a  case  from  the  commencement,  the  formation  of  the 
furrow  may  be  preceded  by  a  vascularised  opacity  Avhich 
clears  as  the  furrow  develops  and  deepens. 

The  evidence  being  thus  equally  balanced,  it  has  been 
suggested  that  peripheral  thinning  of  the  cornea  may 
result  from  two  conditions,  one  degenerative,  the  other 
inflammatory.  It  is  more  probable,  however,  that  the 
disease  in  its  typical  form  is  a  unity,  though  liable  to  be 
imitated  by  marginal  ulcers,  ectasia  from  interstitial 
keratitis,  etc.  Perhaps  the  divergent  views  are  not  irre- 
concilable. It  is  possible  that  a  very  chronic  inflammation 
may  give  rise  to  degeneration,  or  more  probably,  as  Fuchs 
suggests,  that  the  products  of  degeneration  may  slightly 
stimulate  the  adjacent  tissues,  and  give  rise  to  enlargement 
of  vessels  and  a  low  form  of  inflammation,  not  necessarily 
sufficiently  severe  to  arouse  the  patient's  attention.  The 
degenei'ation  usually  takes  the  form  of  an  arcus  senilis, 
but  ma}'  not  have  the  typical  distribution,  although 
essentiall}'  similar  chemically  ;  moreover,  by  the  solution  of 
the  lamellae  an  arcus  formerly  present  may  clear;  it  is 
possibly  thus  that  those  cases  are  accounted  for  in  which 
the  arcus  is  absent. 

In  reporting  the  clinical  aspects  of  this  case  Mr. 
Fisher  expressed  the  view  that  the  ectasia  might  be  due 
to  stretching  of  the  scleral  portion  of  the  corneo-scleral 
margin.  The  evidence  seems  to  be  against  this  view. 
In  the  furrow  stage  the  gi'oove  is  inside  the  limbus, 
between  it  and  the  arcus  senilis.  Moreover,  if  this 
explanation  were  correct  the  surface  epithelium  should  be 
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conjinictival  in  type,  whereas^  tliongh  not  veiy  typical, 
it  i-ather  imitates  that  of  the  cornea.  The  lining  of  the 
whole  specimen  with  membrane  of  Descemet  also  shows 
that  it  does  not  reach  so  far  back  as  the  ligamentum 
pectinatum. 

The  present  is  the  fii'st  case  which  has  been  treated  by 
excision  of  the  thinned  portion.  Terrien  obtained  a  good 
result  by  the  application  of  the  actual  cautery.  That 
operative  procedures  in  eyes  with  furrow-kei^atitis  are  not 
wholl_y  free  from  risk  is  shown  by  a  case  related  by 
Axenfeld,  in  which,  after  extraction,  necrosis  of  the  central 
eds'e  of  the  wound  w^as  threatened. 
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1910.  Skefelder,  R. — Kliii.  ]\[o}mtshl.  f.  Augenli.,  vol. 
xlviii,  \,  p.  321.  {October  20th,  1910.) 

Mr.  Treacher  Collins  said  he  had  not  examined  the 
condition  pathologically.  He  remembered  the  first  case 
of  the  kind  he  had  seen  clinically.  There  was  a  trans- 
parent bulge  at  the  upper  margin  of  the  cornea,  and  the 
question  was  discussed  as  to  whether  it  was  due  to  a 
vesicle  or  a  thinning  of  the  cornea.  To  settle  the  matter 
he  punctured  it,  and  discovered  that  it  was  an  ectasia. 
The  slides  just  exhibited  by  Mr.  Coats  showed  that  the 
oedematous  area  in  the  epithelium  was  opposite  the  posi- 
tion of  the  rupture  in  Descemet's  membrane,  and  he 
thought  it  might  be  that  the  ru]iture  in  that  membrane 
had  allowed  filtration  of  aqueous  into  the  cornea  and  so 
produced  the  oedema. 

Mr.  Markus  thought  the  change  was  not  always  strictly 
limited  to  the  margin  of  the  cornea.  The  case  which  he  had 
himself  bi'ought  forward  that  evening  showed  that  practi- 
cally the  whole  of  the  cornea  was  affected,  and  there  was 
a  picture  which  resembled  keratoconus.  That  was  not  out 
of  harmony  with  the  view  that  the  change  had  much  to 
do  with  arcus  senilis,  because  it  was  known  that  in  some 
cases  of  arcus  senilis  the  latter  encroached  on  the  centre 
of  a  cornea,  and  in  such  a  case  it  was  conceivable  that 
consequent  thinning  of  the  cornea  should  also  implicate 
the  more  central  parts  of  the  cornea,  and  not  be  restricted 
to  the  margin.  He  referred  to  a  case  in  which  fatty 
granules  had  been  found  in  the  layers  of  the  cornea 
towards  the  centre.  He  thought  that,  on  the  whole,  the 
cases  which  had  been  published  supported  the  view  that 
the  condition  was  a  degeneration,  and  not  an  inflamma- 
tion in  the  first  instance.  But,  as  Mr.  Coats  had  said,  the 
degenerative  products  might  cause  vascular  irritation  and 
slight  inflammation. 

Mr.  J.  H.  Fisher  said  he  could  not  speak  in  any  detail 
about  the  pathology.  Seeing  that  the  case  which  Mr, 
Markus  had  shown  was  so  much   more  extensive  than  the 
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'one  from  which  was  obtained  tlie  specimen  which  Mr. 
Coats  had  just  described,  he  tlioug-lit  it  likely  that  when 
the  ectasia  of  the  margin  of  the  cornea  extended  round  so 
much  of  the  circumference  the  nutrition  of  the  central 
parts  might  be  expected  to  suffer^  and  there  might  be 
degenerative  changes  or  thinning  of  the  central  part  of 
the  cornea.  In  the  case  which  had  been  brought  forward 
pathologically^  the  area  of  ectasia  was  limited  to  one 
third  of  the  corneal  circumference,  and  from  the  other 
two  thirds  the  nutritional  fluids  might  find  their  way 
towards  the  central  parts  of  the  cornea.  He  operated, 
upon  that  case  by  making  a  keratome  incision  at  the  upper 
limit  of  the  thin  ectatic  portion  of  cornea,  and  excising 
with  scissors  a  lunula  which  formed  the  specimen  Mr. 
Coats  had  examined.  The  after  care  of  the  case  gave  him 
great  anxiety  ;  healing  was  very  slow,  and  the  upper  thin 
portion  which  remained  was  lyiug  upon  the  iris,  and  the 
whole  was  floating  freely  with  every  movement  of  the 
eyeball  for  a  considerable  time.  Fortunately  it  kept 
aseptic  and  eventually  healed  with  practically  no  deformity 
and  with  great  improvement  in  vision.  With  a  cylinder 
the  patient  now  got  -j^o",  ^"^  read  J.  1.  Previous  to 
operation  the  vision  was  less  than  q-q.  He  would 
counsel  Mr.  Markus  not  to  follow  his  method,  as  in  Mr. 
Mai'kus's  case  the  ectasia  extended  too  far  round  the 
cornea  ;  indeed,  he  did  not  know  how  any  operation  could 
be  hopefully  performed  in  that  case.  With  regard  to  the 
thickening  of  Descemet's  membrane,  Mr.  Coats  explained 
that  phenomenon  on  the  rate  of  the  development  of  the 
ectasia,  thinking  that  if  the  development  were  slow  there 
was  time  for  the  compensatory  thickening  of  Descemet^s 
membrane  to  try  and  strengthen  the  cornea  where  it  was 
being  weakened  by  the  atrophy  of  the  true  corneal  layers  ; 
and  that  might  be  the  explanation  of  it.  But  it  appeared 
to  him,  Mr.  Fisher,  that  some  importance  should  be 
attached  also  to  the  age  of  the  patient.  His  patient  from' 
Avhom  the  specimen  was  obtained  was  unusually  young  for 
the  disease — a^t.  41  years — and  he  thought  the  endothelial 
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cells  might  be  expected  to  be  more  active^  and  would  be  more 
strenuous  in  their  endeavours  to  make  up  for  the  deficiency 
in  the  more  superficial  layers  in  younger  than  in  older 
patients. 

Mr.  Coats,  replying  to  Mr.  Collins,  said  he  had  men- 
tioned leakage  from  the  anterior  chamber,  but  on  the 
whole  he  did  not  think  it  -was  the  cause  of  the  a-dema  of 
the  epithelium.  The  i'U})ture  beneath  the  oedematous 
area  was  defended  by  a  hyaline  layer,  shown  to  be  without 
gap  by  means  of  serial  sections,  and  quite  as  thick  as  the 
normal  membrane  of  Descemet.  Moreover,  the  sub- 
epithelial tissues  were  not  more  a-dematous  here  than 
elsewhere.  With  re^'ard  to  what  Mr.  Markus  had  said, 
he  agreed  with  Mr.  Fisher  that  the  giving  way  of  the 
centre  of  the  cornea  was  probabl}^  due  to  the  fact  that 
the  groove  had  progressed  round  the  whole  of  the 
periphery ;  it  was  a  displacement  of  the  cornea  as  a 
whole  rather  than  a  condition  allied  to  true  keratoconus  ; 
the  curvature  of  the  cornea  was  flattened  out  rather  than 
increased.  In  iSeefelder's  case,  so  far  as  he  remembered, 
the  fatty  degeneration  was  chiefly  found  in  the  lamella3  of 
the  floor,  not  at  any  considerable  distance  from  tlic 
central  edge  of  the  groove.  Fat  was  not  demonstrable  in 
the  upper  part  of  the  cornea,  where  the  process  was 
supposed  to  be  commencing,  and  independent  comfirmation 
of  liis  results  was  desirable.  There  was  possibly  some- 
thing in  Mr.  Fisher's  suggestion  that  the  age  of  the 
patient  had  an  influence  on  the  amount  of  thickening  of 
the  membi-ane  of  Descemet  ;  in  the  present  case  the 
patient's  age  was  forty-one,  in  Kupprecht's,  sixty-four.  In 
answer  to  the  President,  he  thought  that  the  present 
condition,  in  which  there  was  a  definite  loss  of  superficial 
corneal  lamella),  was  not  related  to  keratoconus,  in  which 
there  was  no  such  loss. 
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5.   All  unusual  case  of  colloid  crcrcscoices  of  the  memhrane 

of  Bnich. 

By  George  Coats. 

(With  Plates  IV,  V,  and  VI.) 

The  following'  case  is  reported  cliieHy  because  it  affords 
an  opportunity,  rarely  obtained,  of  comparing  an  ophthal- 
moscopic appearance  with  its  histological  foundation. 

The  patient,  a  man,  set.  58  years,  attended  the  Roya,! 
London  Ophthalmic  Hospital  in  May,  1909,  under  Mr.  J.  H. 
Fisher,  to  whom  I  am  indebted  for  permission  to  make 
use  of  the  case.  In  his  bodily  conformation  he  shows  the 
characters  of  achondroplasia,  the  head  being  large,  the 
body  of  average  size,  and  the  limbs  stunted.  The 
measurements  are  as  follows  :  Height,  4  ft.  4  in. ;  vertex 
to  seventh  cervical  spine,  9|  in.  ;  seventh  cervical  spine  to 
upper  level  of  great  trochanter,  19  in.;  trochanter  to 
external  malleolus,  23  in.  The  tibias  are  a  little  bowed 
uutwai'ds.  Muscular  development  good;  no  infantilism; 
intelligence  average. 

In  the  family  history,  which  is  fully  known  as  regards 
his  brothers  and  sisters,  there  is  no  record  of  unusually 
short  stature,  or  defective  sight.  He  had  "  brain  fever  " 
when  3^oung  ;  no  illness  since;  at  present  he  suffers  from 
bronchitis  and  laryngitis.  Physical  examination  reveals 
only  a  few  rales  in  the  chest.  Heart  sounds  normal.  No 
thickening  of  the  radial  or  temporal  arteries. 

Vision  has  been  failing  for  nine  months;  11.,  fingers 
at  3  ft.,  H.  +  7  D.  L.,  perception  of  light.  Pupils  i-eact 
very  sluggishly  to  light.  Anterior  chambers  shallow,  left 
shallower.  Tension,  R.  +  1 ;  L.  +  1*5.  Measurement  of 
right  cornea  11"5  mm. 

The  left  eye  was  subsequently  excised  for  pain. 

Ophthalmoscojpic  examination  of  B.  E. — The  media  are 
fairly  clear ;  no  gross  A^itreous  opacities.  The  disc  is 
reddish  and  the  vessels  show  a  slight  degree  of  sclerosis, 


PLATE    IV. 

Illustrates  Mr.   George  Coats's    Uuusual  Case  of   Colloid   Ex- 
crescences of  the  Menil>rane  of  Bruch  (p.  18). 
Fig.  1. — Ophtiialmoscopic  view  of  right  fundus. 
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the  superior  temporal  vein  especially  being-  much  com- 
pressed where  crossed  by  the  artery.  There  is  no 
cupping. 

The  fundus  is  strewn  in  every  part  Avith  irregular  areas 
as  shown  in  Fig.  1.  They  have  a  flat^  scaly  appearance, 
reflect  light  as  if  the  surface  were  slightly  wavy,  and 
seem  to  be  a  little  raised  above  the  surrounding  fundus. 
There  is  a  distinct  glitter  on  movement  of  the  light.  ]n 
colour  they  are  white  or  grey,  with  a  tinge  of  yellow. 
'J'he  borders  are  usually  sinuous,  and  are  almost  always 
rimmed  with  a  thin  line  of  pigment;  in  places  also 
pigment  is  peppered  over  the  surface ;  pigmentation 
increases  greatly  towards  the  periphery.  The  areas  form 
either  isolated  spots,  or  irregularly  broken  and  branching 
networks.  The  choroid  in  general  looks  yellowish  and 
degenerate,  especially  about  the  macula. 

l\ound  the  upper  periphery  of  the  disc  there  is  a 
yellowish  white  area  which  glitters  less  than  the  spots 
elsewhere,  but  is  probably  due  to  the  same  change.  On 
the  nasal  side  it  ends  in  a  small  pigmented  patch. 

Clinically  the  condition  was  diagnosed  as  an  aberrant 
type  of  colloid  degeneration  of  the  membrane  of  Bruch. 


Pathological  Examination  of  the  Left  Eye. 

The  globe  is  fixed  in  Zenker's  solution  and  divided 
horizontally.  Through  some  technical  oversight  fixation 
was  only  moderately  successful,  slight  collapse  of  the 
cornea  occurring,  and  the  histological  preservation  of  the 
tissues  being  not  quite  perfect.  The  most  striking  naked- 
eye  features  of  the  globe  are  its  smallness,  and  the  thick- 
ness of  the  sclera  and  anterior  part  of  the  choroid.  In 
the  following  measurements  the  diameters  of  the  globe 
and  of  the  cornea  were  obtained  in  the  fresh  specimen, 
the  other  figures  in  the  sections. 


Present  case. 

Normal. 

mm. 

mm. 
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24* 
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Antero-postei'ior  diameter  of  globe 
Transverse  diameter  of  globe 
Vertical  diameter  of  globe    . 
Horizontal  diameter  of  cornea 
Vertical  diameter  of  cornea 
Thickness  of  sclera  at  ora  serrata 
Thickness  of  sclera  posteriorly 
Lens,  antero-postericr  diameter 
Lens,  transverse 

Thickness  of  choroid  anteriorly     . 
Thickness  of  choroid  posteriorly    . 

The  corneo-iridic  angle  seems  to  be  free ;  the  retina 
is  detached  in  the  usual  umbrella  form  ;  the  ciliary  body 
and  anterior  part  of  the  choroid  are  thickened. 

Microscopical  Examination. 

Interest  centres  chiefly  in  the  choroid,  which  has  under- 
gone a  peculiar  form  of  degeneration,  l^osteriorly  it  is 
of  about  the  average  breadth,  anteriorly  considerably 
thickened.  The  thickened  part  is  chiefly  composed  of  a 
connective  tissue  with  greatly  elongated  meshes,  among 
Avhich  a  small  amount  of  granular  coagulum  is  found  ;  the 
strands  are  lightly  pigmented,  and  pigmentation  increases 
towards  the  inner  surface.  The  appearance  rather  suggests 
an  hypertrophy  and  spacing  out  of  the  lamina  supra- 
choroidea,  such  as  is  often  found  in  the  gap  left  by  a 
detachment  of  the  choroid  or  ciliary  body.  In  the  present 
case,  however,  there  is  no  actual  detachment  of  the  choroid, 
nor  any  large  collection  of  fluid  beneath  it. 

Except  in  the  immediate  neighbourhood  of  the  ciliary 
arteries    (Fig.  3)    very  few    vessels  are  visible,  and  these 

*  Qiiain's  Anatomy,  10th  edition,  vol.  iii,  part  3,  p.  1-i. 

t  Priestley  Smith,  Norris  and  Oliver's  System  of  Diseases  of  the  Eye, 
vol.  iii,  p.  652. 

X  Personal  measurements  on  a  normal  globe  fixed,  etc.,  in  the  same 
manner  as  the  present  case. 


PLATE   V. 

Illustrates  Mr.  Greorge  Coats's  Unusual   Case   of   Colloid   Ex- 
crescences of  the  Membrane  of  Brucb  (p.  18). 

Fig.  2. — A  colloid  body  of  the  ordinary  type,  with  some  nuclear 
inclusions.  Vessels  are  almost  absent  from  the  choroid.  The  supra- 
choroidal  space  is  traversed  by  trabeculfe,  among  which  there  is  some 
granular  coagulum.     The  chorio-capillaris  is  degenerate. 

Fig.  3. — Long  scales  of  colloid  substance  loosely  attached  to  the  inner 
surface  of  the  choroid.  They  are  clothed  on  each  side  by  pigment 
epithelium.  The  choroidal  vessels  are  much  better  preserved  in  this 
situation  owing  to  the  entrance  of  a  large  ciliary  artery. 
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practically  all  arteries  (Fig.  4).  It  seems  certain  that 
some  of  the  vessels  have  disapi)eared,  but  the  exact  extent 
of  the  change  is  not  easily  ganged,  as  collapsed  choroidal 
veins  are  ahvays  difficnlt  to  distinguish  from  lymph  spaces. 
That  there  must  have  been  a  better  circulation  than  would 
appear  from  the  sections  is  shown  by  the  fact  that  the 
chorio-capillarisj  though  poorly  developed  and  with  some 
gaps,  is  almost  everywhere  distinguishable,  and  usually 
contains  blood.  The  chorio-capillaris,  indeed,  more  nearly 
approaches  the  normal  than  any  other  layer. 

Posteriorly  the  long  meshed  fibrous  tissue  merges  into 
the  normal  supra-choroidal  tissue,  and  vessels  become 
more  numerous  in  the  inner  layers.  In  no  part  of  the 
choroid  is  there  any  inflammatory  infiltration,  nor  any 
condensation  or  cicatricial  change  in  the  stroma. 

The  condition  of  the  membrane  of  Bruch  varies,  but  is 
seldom  normal  over  more  than  a  small  area.  The  least 
change  is  a  slight  thickening  with  irregularity  of  the 
inner  surface,  giving  rise  to  little  elevations  and  depressions. 
In  places  small,  rounded  '^colloid  bodies^'  or  '' Drusen  " 
of  the  usual  type  are  found  (Fig*.  2)  ;  they  seldom  grow 
to  a  large  size,  do  not  show  well  defined  lamination,  and 
are  not  calcified  ;  they  sometimes  contain  nuclei,  probably 
dei'ived  by  inclusion  from  the  pigment  epithelium. 

The  characteristic  peculiarity  of  the  case,  however,  is 
the  occurrence  of  long  thin  flakes  or  scales,  and  of  s]iungy 
masses  of  colloid  substance  (Figs.  3  and  4).  The  scales 
either  lie  parallel  to  the  surface  of  the  choroid,  or  are 
slightly  arched  with  the  convexity  towards  the  retina. 
They  are  usually  connected  with  the  membrane  of  Bruch 
only  b}'  a  few  thin  stalks,  which  are  most  commonly 
placed  towards  one  end.  Their  substance  has  the  same 
appeai-ance  as  the  membrane  of  Bruch,  and  is  directly 
traceable  into  it ;  a  few  nuclei  are  included.  They  are 
lined  on  both  sides  by  the  jn'gment  epithelium,  which  is 
sometimes  intact,  sometimes  degenerate  and  depigmented. 
In  places  the  scales  are  double  or  irregular,  thus  furnish- 
ing transitional  forms  towards  the  spongeworks,  which  are 
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simpl)''  a  more  complicated  form  of  the  same  change  (Fig. 
4).  In  these  the  colloid  substance  is  laid  down  in  irre- 
gular masses  which  are  interpenetrated  by  the  pigment 
epithelium  ;  in  places  the  typical  flaky  character  is  pre- 
served ;  elsewhere  little  nodules^  consisting  of  rounded 
masses  of  colloid  substance  mixed  up  Avith  degenerate 
epithelium,  have  been  produced  ;  some  of  these  are  so 
loosely  attached  to  the  membrane  of  Bruch  that  they 
have  become  detached  by  the  coagulation  and  shrinkage  in 
the  fixative  of  the  subretinal  fluid.  The  outer  elastic  layer 
of  the  membrane  of  Bruch  (see  Coats,  Roy.  Land.  Oj^hth. 
Hosj).  Reports,  vol.  xvi,  p.  164,  1905)  takes  no  part  in 
these  changes,  but  bounds  them  on  the  other  side  as  a 
slightly  wavy,  sharply  defined  line.  In  flat  preparations 
the  areas  have  the  same  figure  as  in  the  ophthalmoscopic 
picture  of  the  right  fundus,  but  are  more  deeply  pigmented. 

The  pigment  epithelium  is  much  degenerated.  It  is 
usually  very  thin  and  flattened,  and  is  irregular  in  distribu- 
tion, being  wholly  absent  in  some  areas,  proliferated  in 
others,  especially  in  the  vicinity  of  the  colloid  masses. 
The  degree  of  pigmentation  also  varies,  the  cells  being  in 
many  places  partially  or  wholly  depigmented  ;  the  extreme 
flattening  and  atrophy  of  the  cells  also  produces  an 
appearance  of  depigmentation  even  when  the  remains  of 
the  cells  are  fully  charged.  A  few  epithelial  cells  are 
found  free  in  the  subretinal  coagulum,  but  never  far  from 
the  surface  of  the  choroid. 

The  cornea  is  normal ;  the  iris  stroma  loose,  uncon- 
densed,  and  uninfiltrated.  The  corneo-iridic  angle  (Fig. 
5)  is  crossed  by  some  congenital  strands  of  the  ligamentum 
pectinatum,  but  is  quite  free  from  any  adhesion  of  the 
root  of  the  iris.  The  ligamentum  pectinatum  has  its 
nomnal  loose  spongy  character,  the  spaces  of  Fontaua  are 
freely  open,  and  the  canal  of  Schlemm  is  well  developed, 
patent,  and  in  some  sections  contains  a  few  blood-cor- 
puscles. So  far  as  can  be  seen  there  is  no  obstruction 
whatever  to  the  drainage  of  fluid. 

The   lens    shows    some    cortical    cataractous    changes 


PLATE    VI. 

Illustrates   Mr.  George  Coats' s  Unusual  Case  of   Colloid    Ex- 
crescences of  the  Memljraue  of  Brucli  (p.  18). 

Fig.  4. — An  irreg'ular  spongework  of  colloid  substance  interpenetrated 
by  the  pigment  epithelium.  The  choroid  is  greatly  thickened,  the 
increase  being  due  chiefly  to  an  e.xaggeratiou  of  the  supra -choroidal 
trabeculse,  which  are  also  seen  in  Fig.  2.  A  large  artery  is  seen  to  the 
right,  but  no  veins  are  visible.  Some  blood  is  present  in  the  chorio- 
capillaris. 

Fio.  5. — The  corneo-iridic  angle.  The  ligamentum  pectinatum  is 
loose  and  the  spaces  of  Fontana  and  canal  of  Schlemm  free.  Some 
small  congenital  strands  cross  the  extreme  angle.  The  cornea  is  folded 
(artificially). 
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The  space  between  tlie  equator  and  the  ciliary  processes 
is  small  but  free. 

In  its  posterior  part  the  ciliary  body  shares  in  tlie 
degeneration  of  the  choroid,  the  long  meshed  connective 
tissue  being  continued  in  its  outer  layers  as  far  as  the 
insertion  of  the  muscle.  The  longitudinal  muscle  fibres 
are  very  atrophic  posteriorly,  and  on  one  side  have 
almost  disappeai-ed.  The  radial,  and  especially  the 
circular  fibres,  are  much  better  developed,  and,  as  the 
ciliary  processes  are  large  and  much  plicated,  the  anterior 
part  of  the  ciliary  body  is  very  broad,  and  the  inter- 
ciliary  space  correspondingly  reduced.  There  is  no  trace 
of  inflammation  or  of  the  formation  of  cyclitic  membranes. 

The  remains  of  the  vitreous  show  nothing  noteworthy. 

The  detached  retina  is  badly  fixed,  but  probably  not 
much  degenerated.  The  nerve  fibre  and  ganglion  cell 
layers  are  well  preserved.  Some  of  the  peripheral  vessels 
are  thick  walled.  The  nuclear  layers  show  oedema  pos- 
teriorly, but  are  not  much  altered  anteriorly.  The  rods 
and  cones  are  mostly  broken  down. 

The  papilla  has  unfortunately  escaped  cutting.  The 
nerve  shows  little  atrophy. 

Remarks. 

The  study  of  flat  preparations  leaves  no  doubt  that  the 
ophtha,lmoscopic  appearance  in  the  right  eye  was  founded 
on  the  same  condition  of  the  membrane  of  Bruch  as  was 
found  microscopically,  though  never  visible  clinically,  in 
the  left. 

From  the  purely  pathological  point  of  view  the  form 
which  the  colloid  deposits  have  assumed  in  this  instance 
is  distinctly  unusual.  Both  flakes  and  spongeworks  occur 
not  very  uncommonly,  especially  in  phthisical  eyes,  but 
they  seldom  dominate  the  whole  picture,  and  the  flakes  are 
usuallv  semi-sessile  irreo^ular  thickenings  of  the  membrane 
of  Bruch  rather  than  thin  uniform  plates  connected  with 
it  only  by  slender  stalks. 
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The  colloid  excrescences  ai'e  probably  tlie  result  of  a 
degeneration,  the  exact  nature  of  which  is  unccitain.  The 
great  hypertrophy,  without  cicatrisation,  of  the  supra- 
choroidal  tissues  points  most  probably  to  the  former 
presence  of  a  flat  detachment  of  the  anterior  part  of  the 
choroid  and  posterior  part  of  the  ciliary  body.  It  is  not 
improbable  that  the  primary  lesion  was  an  atrophy  and 
disappearance  of  the  choroidal  vessels,  especially  the 
veins  ;  a  disproportion  of  the  arterial  to  the  venous  side 
of  the  circulation  would  result  and  would  cause  a  transu- 
dation, which  might  give  rise  to  the  detachment  of  the 
choroid  on  the  one  hand,  and  of  the  retina  on  the  other. 
That  the  detachment  of  the  retina  was  not  due  simply  to 
degeneration  and  shrinkage  of  the  vitreous  is  probably 
shown  by  the  firm  albuminous  coagulum  in  the  subretinal 
space  ;  it  was  certainly  not  due  to  the  cicatrisation  of 
cyclitic  membranes. 

The  smallness  of  the  eye  and  its  possible  relation  to 
the  glaucoma  were  points  of  interest  in  the  case.  The 
measurements,  perhaps,  scarcely  justify  the  term  ''  microph- 
thalmos "  as  ordinarily  used,  but  the  relatively  large 
antero-posterior  diameter  of  the  lens,  tlie  thickness  of  the 
sclera,  and  the  congenital  strands  at  the  corneo-iridic  angle 
suggest  a  certain  degree  of  infantilism,  which  would  bring 
the  case  into  some  relation  with  a  few  instances  of  "pure 
nn'crophthalmos  "  which  have  been  reported.* 

*  I.e.,  smallness  of  the  globe  without  other  congenital  abnormalities. 
In  the  recorded  cases,  however,  the  measurements  were  much  smaller 
than  in  the  present  instance,  viz.  Landesberg  (Klin.  Mnnatshl.  f.  Aiigeiih., 
Bd.  xxiv,  S.  .399,  18S6).  Case  1,  horizontal  diameter,  17  mm.  and  other 
measurements  in  proportion.  Case  2,  hoiizontal  diameter,  12  mm.  Hess 
(Arch.  f.  Ophth.,  Bd.  .xxxiv,  3,  S.  147,  1888),  antero-posterior  diameter, 
10  mm.  Dalen  (Mltth.  Aus  d.  Augenklinih  d.  Cnrolin.  medicn-chir.  Inst  it. 
z.  Stocl-holm,  Heft  5,  p.  .53,  1904).  Case  1,  antero-posterior  diameter, 
17  mm.  Case  2,  antero-posterior  diameter,  1(5  5  mm.  See  also  v.  Duyse 
(Encyrlop.  franc.  d'Ojiht ,  tome  ii,  p.  454,  1905),  and  Schei-enberg  (Inaug. 
Diss.  Tubingen,  1900).  In  both  Dalen's  cases  there  was  glaucoma,  but  in  , 
neither  does  the  corneo-iridic  angle  seem  to  have  been  occluded  by 
adhesion.  His  second  case  is  very  like  mine ;  the  retina  was  detached 
and  there  were  many  colloid  excrescences  of  tl  e  membrane  of  Bruch. 
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In  addition  to  the  sinallncss  of  the  globc^  otlier  factors 
predisposing-  to  g-laucoma  were  the  rehitively  hirge  size  of 
tilt  lens,  and  the  considerable  develo])nient  of  the  ciliary 
processes,  Avith  consequent  narrowing"  of  the  circum- 
lental  space.  These  conditions,  however,  though  they 
might  account  foi-  a  glaucoma  of  the  ordinary  type, 
cannot  explain  the  openness  of  the  corneo-iridic  angle. 
Cases  of  glaucoma  without  adhesion  of  the  iris  root 
are  met  with  occasionally,  but  in  my  experience  there 
is  always  some  other  obstruction  to  the  drainage  :  the 
meshes  of  the  ligamentum  pectinatum  may  be  stuffed  with 
leucocytes  as  is  not  unconnnon  in  serous  cyclitis ;  or  the 
ligamentum  may  be  condensed  and  collapsed,  so  that  the 
spaces  of  Fontana  are  more  or  less  obliterated ;  or  the 
ligamentum  may  be  overgrown  on  its  inner  surface  by 
deposits  of  hyaline  substance,  like  the  membrane  of 
Descemet,  Avhich  are  laid  down  b}'  the  epithelium.  In 
the  present  instance,  however,  there  was  nothing  of  this 
kind  ;  so  far  as  could  be  seen  no  hindrance  whatever  to 
the  passage  of  fluids  from  the  anterior  chamber  existed. 

The  most  probable  explanation  of  the  glaucoma  seems 
to  be  that  the  chemical  nature  of  the  fluid  to  be  drained 
had  undergone  alteration.  In  addition  to  the  secretion 
from  the  large  and  nuich  plicated  ciliary  body,  it  is 
proba])le  that  the  degenerate  choroid  contributed  an 
unduly  albuminous  fluid ;  the  detachment  of  the  retina 
seemed  to  be  due  to  the  transudation  of  such  a  fluid,  and 
no  doubt  some  of  it  passed  through  to  be  drained  at  the 
corneo-iridic  angle. 

A  second  possibility  is  that  the  increased  tension  arose 
simply  from  a  disproportion  between  the  secretion  of  the 
large  ciliary  l^od}'  and  the  amount  of  drainage  available 
— normal  so  far  as  it  went,  but  insufficient.  Against  this 
view,  however,  is  to  be  set  the  fact  that  the  other  eye, 
although  also  glaucomatous,  was  not  unduly  small,  at 
least  in  its  external  measurements. 

A  third  possibility  is  that  during  life  the  root  of  the 
iris  was  in  contact  with  the  ligamentum  pectinatum,  but 
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without  adhesion.  I  do  not  think  this  probable,  however, 
for  if  such  contact  had  lasted  as  long  as  nine  months  an 
adhesion  might  certainly  have  lieen  expected. 

{October  20///,  1910.) 


6.   Atypical  colohoma  of  the  iris  and  lens,  ivith  jyersisienl 
7nesohlastic  strand. 

By  George   Coats. 
(With  Plate  I,  fig.  1.) 

Thk  following  case  is  reported  because  of  its  wide 
bearing  on  the  fetiology  of  coloboma  of  the  iris  and  lens, 
and  on  the  development  of  the  zonula. 

A  boy,  xt.  12  years,  came  to  the  Great  Northern 
Central  Hospital,  complaining  of  "  short  sight."  V.  :  R., 
g-o,  not  improved  ;  L.,  with  —  5-5  =  |,  This  eye  is 
normal.  The  boy  suifers  from  hip  joint  disease.  His 
mother  has  lamellar  cataracts. 

The  right  eye  is  slightly  smaller  than  the  left.  The 
limbus  encroaches  a  little  on  the  cornea  below.  On  the 
nasal  side  there  are  two  areas  in  which  the  superficial 
layers  of  the  iris  seem  to  be  lost,  exposing  the  tissues 
beneath.  A  large  coloboma  of  the  iris  is  present  out- 
wards and  slightly  downwai'ds;  in  each  pillar  the  circulus 
minor  ends  in  a  small  prominence. 

In  a  situation  corresponding  with  the  coloboma  of  the 
iris  the  lens  equator  is  flattened  and  notched.  The  lens 
is  quite  cleai',  and  is  somewhat  below  the  normal  in  size. 
At  a  point  a  little  lower  than  the  deepest  part  of  the  notch 
a  small  triangular  area  of  fibrous  tissue  projects  from  the 
ciliary  body  ;  it  ends  in  two  apices,  of  which  the  upper  is 
larger  and  more  anterior.  The  apices  are  directed 
towards,  but  do  not  reach,  the  equator  of  the  lens  at  the 
deepest  part  of  the  notch.  The  fibrous  tissue  stretches  a 
short  distance  in  a  fore  and  aft  direction,  and  seems  to 
contain  no  vessels  or  pigment. 

In  the  ai'ea  of  the  coloboma  the  zonula  shows  irregu- 
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larity  of  arrangement,  but  undergoes  no  interruption. 
Above  and  below  the  centre  of  the  notch  the  fibres  are 
directed  rather  more  obliquely  than  normal,  the  upper 
fibres  from  above  downwards  and  inwards,  the  lower  from 
below  upwards.  From  the  apices  of  the  persistent  strand 
a  number  of  fibres  arise  which  spread  out  in  a  fanlike 
manner,  and  run  strongl}'  upwards  and  inwards,  crossing 
therefore  the  downwardly  directed  fibres  of  the  upper 
part  of  the  colobomatous  area. 

Ophthabnoscopic  examination  reveals  a  series  of  ab- 
normalities in  the  same  line  with  the  fibrous  tissue  in  the 
coloboma.  The  changes  commence  about  2h  papilla 
diameters  outside  the  macula,  in  the  form  of  an  area  of 
what  looks  like  choroidal  atrophy.  The  pigment  epi- 
thelium is  disturbed  and  the  underlying  choroidal  vessels 
are  visible.  Further  out  a  strand  of  white  semi-trans- 
lucent fibrous  tissue  is  formed,  which  contains  a  small 
vessel,  and  conceals  the  choroid.  This  strand,  followed 
out  to  the  extremest  peripheiy,  leads  to  a  rounded  fibrous 
mass  with  a  smooth  surface.  No  direct  connection  can 
be  traced  between  this  mass  and  the  fibrous  papilla  in  the 
coloboma. 

Upwards  and  outwards  from  the  macula  a  few  small, 
round  spots  of  choroidal  atrophy  are  arranged  in  a  line 
beneath  a  branch  of  the  superior  temporal  artery.  The 
disc  is  normal  and  the  vitreous  clear. 

This  case  affords  strong  support  to  the  theory  of  Hess, 
that  colobomata  of  the  iris  and  lens  are  caused  by  the 
undue  prominence  and  persistence  of  a  strand  of  the  fibro- 
vascular  capsule,  whereby  the  lens  equator  is  notched  and 
the  iris  is  prevented  from  growing  in.  The  hyaloid 
artery  which  supplies  the  fibro-vascular  capsule  is  not  a 
single  vessel,  but  breaks  up  into  a  number  of  twigs,  some 
of  which  run  through  the  periphery  of  the  vitreous  to  the 
equator  of  the  lens.  It  is  by  the  persistence  of  one  of 
these  lateral  branches  that  a  condition  such  as  the  present 
is  produced.      This  type  of  persistent  strand  is  seen  more 


28       ATYPICAL  rOLOP.OMA  OF  THE  IRIS  AND  LENS. 

comuiouly  luicroscopically  tliaii  clinically  (Coats,  G., 
Ophfhabnos-cope,  October,  1910,  p.  708  [other  cases  from 
the  literature  are  quoted  in  this  paper]).  Among  clinical 
records,  however,  there  is  a  case  by  Baas  {Klin.  Monatsbl. 
f.  Angenheill-.,  vol.  xxxi,  p.  297,  1893)  in  which  a  sti-and 
passed  from  the  circulus  minor  of  the  iris  on  the  nasal 
side  to  the  equator  of  the  lens,  which  was  notched. 
Vossius  (Deutschmann's  Beitr.  z.  Augenlieilh.,  vol.  ix, 
1893)  has  also  described  a  microphthalmic  eye  in  which 
the  lens  was  kidney  shaped,  and  in  which  a  quantity  of 
fibrous  tissue  was  present  in  the  nasally  directed  hilum. 

The  ophthalmoscopic  picture  of  a  fibrous  strand  running 
across  the  fundus  towards  the  ciliary  body  has  also  been 
recorded."^  Eversbusch's  case  most  nearly  resembles  the 
present  instance  ;  the  fibrous  strand  was  continued  round 
the  periphery  of  the  lens  and  ended  in  the  apex  of  a 
coloboma  of  the  iris. 

It  is  interesting  to  note  that  the  changes  in  the  fundus 
are  not  confined  to  the  retina  and  vitreous,  but  involve 
the  choroid  as  well.  Possibly  this  observation  is  of 
importance  in  connection  with  the  subject  of  atypical 
coloboma  of  the  choroid  ;  it  tends  to  support  the  view 
that  atypical  coloboma  is  due  to  the  pressure  on  the  fundus 
of  persistent  strands,  especially  at  an  early  stage  of  foetal 
life,  when  the  lens  almost  fills  the  globe.  Along  the 
inferior  temporal  vessels  the  fibrous  strand  remains  to 
indicate  the  cause  of  the  changes  in  the  choroid  ;  had  the 
upper  areas  of  choroidal  atrophy  been  found  alone  they 
would  probably  have  been  attributed  to  old  inflammation, 
whereas  it  is  practically  certain,  since  they  also  follow  the 
line  of  a  vessel,  that  they  had  the  same  origin  from  per- 
sistent mesoblast  as  the  lower  area.  This  is  an  excellent 
illustration   of  the  difficulty  which  is  often   met    with    in 

*  Bayer,  Prager.  med.  Wochenschr.,  vol.  vi,  p.  342/  1881.^  [^Quoted  by 
(le  Beck,  D.,  Persistent  Remains  of  Foetal  Hyaloid  Artery,  p.  54,  1890; 
Wilbrand,  H.,  Jahrhiicher  p-  Hanihurgischen  Staatshranl-enanstalten,  vol. 
i,  p.  430,  taf.  xi,  1889  ;  Eason,  H.  L.,  Trans.  Ophtli.  Soc,  vol.  xxiv.  p.  324, 
1904;  Eversbusch,  0.,Ber.  d.  Ophth.  Geselhch.  Heidelberg,  Bd.  xv,  p.  168, 
1883. 
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distinguishing  inflainmatory  patclies  from  true  colubouiata, 
a  difficulty  which  has  led  to  the  mistaken  belief  that  true 
colobomata  do  not  occur  in  the  macula.^  It  might  be 
argued  that  all  the  changes  here  reported  are  intlamma- 
tory,  but  nothing  is  known  of  inflammations  commencing 
in  foetal  life  before  the  ingrowth  of  the  iris,  and  all  the 
evidence  points  to  persistence  of  mesoblast  being  due,  not 
to  inflammation,  but  to  a  simple  variation  from  the  normal 
evolution  of  the  part  owing  to  causes  at  present  unknown. 
It  is  difficult  to  explain  the  closeness  with  which  the 
changes  in  the  fundus  follow  the  retinal  vessels.  Accord- 
ing to  the  accepted  teaching,  the  retinal  vessels  arise  from 
the  central  artery,  independently  of,  and  at  a  later  period 
than,  the  vitreous  hyaloid  system  ;  it  is  certainly  true  that 
the  retina  contains  no  vessels  at  a  period  when  the 
hyaloid  vessels  are  well  developed.  Supposing  this 
teaching  to  be  correct,  then  if  the  strand  in  the  present 
instance  belongs  to  the  vitreous  hyaloid  system  there 
seems  to  be  no  reason  why  it  should  follow  the  retinal 
vessels  so  closely  ;  if,  on  the  other  hand,  the  strand  is  an 
abnormal  development  of  the  mesoblast  of  the  retinal 
vessels,  there  seems  to  be  no  reason  why  it  should  pass 
beyond  the  ora  serrata.  Possibly  there  exists  some  closer 
connection  than  is  at  present  known  between  the  distri- 
bution of  the  hyaloid  and  retinal  systeuis. 

The  case  also  suggests  some  considerations  on  the 
development  of  the  zonula.  According  to  Mr.  Treacher 
Collins  the  zonula  is  developed  by  the  stretching  of  ad- 
hesions between  the  inner  layer  of  the  secondary  optic 
vesicle  and  the  fibro-vascular  capsule  of  the  lens,  as  these 
two  structures  are  gradually  separated  by  the  growth  of 
the  eye.  Mr.  Collins  leaves  it  undetermined  whether  the 
fibres  are  mesoblastic  and  derived  from  the  fibro-vascular 
capsule,  or  epiblastic,  and  derived  from  the  inner  layer  of 
the  vesicle.  In  the  present  instance,  however,  at  the 
site  of  the  strand,  there  has  been  no  separation  between 
*  A  case  has  been  reported  V>y  Mr.  J.  H.  Parsons  and  myself.  Brain, 
vol.  xxix,  p.  209,  1906. 
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the  fibro-vascular  capsule  and  the  inner  layer  of  the 
vesicle,  but,  on  the  contrary,  a  separation  between  the 
fibro-vascular  capsule  and  the  equator  of  the  lens.  Since 
the  lens  equator  has  never  been  in  contact  with  the 
secondary  optic  vesicle,  having  always  been  separated 
from  it  by  the  persistent  strand,  and  since,  nevertheless, 
the  zonula  has  developed  in  this  situation,  irregularly  it 
is  true,  but  without  gaps,  it  follows,  at  least,  that  the 
inner  layer  of  the  vesicle  did  not  participate  in  the 
formation  of  this  portion  of  the  zonula.  Of  the  other 
supposed  sources  of  the  zonula  there  remain  the  anterior 
portion  of  the  vitreous,  the  mesoblast  of  the  fibro-vascular 
capsule,  and  the  lens  capsule  itself.  The  close  histolo- 
gical resemblance  of  the  zonula  fibres  to  the  lens  capsule, 
and  the  manner  in  which  they  arise  from  it,  would  incline 
one  to  believe  that  the  fibres  were  threads  drawn  out 
from  the  capsule  itself  in  the  process  of  separation  between 
the  lens  and  optic  vesicle,  but  it  would,  perhaps,  be  unwise 
to  dogmatise  from  structural  similarity  in  the  fully 
developed  eye  alone,  and  the  evidence  of  actual  observa- 
tion is  rather  in  favour  of  a  mesoblastic  origin,  the  fibres 
being  at  one  time  nucleated,  according  to  Mr.  Collins. 

It  is  scarcely  to  be  expected  that  in  the  presence  of 
abnormally  persistent  strands  the  zonula  should  always 
develop  so  well  as  in  the  present  instance  ;  hence,  it  is 
not  surprising  to  meet  with  cases  in  which  actual  gaps 
are  present  in  association  with  coloboma  of  the  lens. 

[Nuvemher  10///,  1910.) 


7.   Melanotic  sarcoma  at  liinhiin. 

By  Walter  H.  H.  Jessop. 

Emily  J.  G — ,  a^t.  43  years.  For  previous  notes  s^e 
Transactions  of  the  Oj^hthalmological  Society,  vol.  xxiv, 
p.  17. 
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On  November  26tli,  1903,  she  was  admitted  into  St. 
Bartholomew's  Hospital,  and  the  small  pigmented,  raised 
swelling  was  dissected  off  by  a  Beer's  knife,  and  afterwards 
the  edge  of  cornea  and  the  sclerotic  treated  by  the  actual 
cautery. 

April  27th,  1904. — Right  eye  :  There  are  no  signs  of 
swelling  or  pigmentation  in  the  scar  produced  by  the 
cauterisation ;  there  are  a  few  enlarged  conjunctival 
vessels  going  to  the  scar,  and  in  the  conjunctiva  a  few 
small,  brown  pigment  spots. 

June  21st,  1905. — Scar  and  vessels  the  same;  in  the 
cornea  are  a  few  brown  pigment  spots. 

May  30th,  1906. — Right  eye:  There  are  still  enlarged 
blood-vessels  at  site  of  growth — especially  one  looped 
vessel,  and  below  this  vessel  are  several  very  small  brown 
pigment-dots  ;  in  the  conjunctiva  above  is  one  brown 
pigment-patch,  and  also  one  brown  patch  in  cornea.    T.n. 

May  20tli,  1907. — There  is  more  congestion  at  site  of 
scar;  the  conjunctival  pigment  has  disappeared,  except 
the  patch  above,  and  the  corneal  patch  has  disappeared. 
No  sign  of  growth  in  scar. 

November  1st,  1907. — There  has  been  no  pain  in  the 
right  eye,  and  the  vision  is  the  same — ~r8~^9-  ^^^' 
the  last  month  or  so  she  has  noticed  the  eye  much  redder, 
and  also  a  small  swelling. 

Right  eye  :  There  is  a  black,  pigmented,  slightly  raised 
mass,  about  2  mm.  by  3  mm.,  at  the  site  of  scar,  spreading 
slightly  in  the  cornea  ;  three  other  patches  (not  raised) 
of  pigment  are  seen  in  the  conjunctiva  at  the  temporal 
side,  the  most  distal  being  6  mm.  from  the  limbus. 

Several  large  conjunctival  vessels  running  from  peri- 
phery to  the  pigment  patches. 

On  November  21st,  under  a  general  anaesthetic,  I 
examined  the  eye  very  carefully,  intending  to  excise  it, 
•but  finding  that  I  could  remove  the  three  pigment  patches 
with  the  conjunctiva  and  also  the  mass  near  the  limbus  I  did 
so,  and  cauterised  the  sclerotic  and  corneal  periphery;  the 
largest  conjunctival  vessel  was  ligatured  and  cut  through. 
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On  November  29th  the  wound  had  quite  healed  up, 
and  no  pigmentation  was  to  be  seen.  I  saw  patient  about 
every  six  months  without  finding  any  change  in  health, 
vision,  or  signs. 

On  October  14th,  1910,  she  came  complaining  of  a 
slight  swelling  beneath  the  upper  lid  of  the  right  eye. 
On  evertiug  the  lid  a  small,  round,  black  mass  could 
be  seen,  about  as  large  as  a  currant,  attached  by  a  pedicle. 
I  removed  the  growth  and  the  conjunctiva  round  it 
freely ;  the  microscopic  sections  show  melanotic  sarcoma. 
The  eye  looks  in  exactly  the  same  condition  as  before; 
there  are  a  few  dilated  conjunctival  vessels  and  two  small 
patches  of  brown  pigment  in  the  conjunctiva  above 
(these  conditions  have  been  there  for  three  years). 

OlMhaimuscupic  examination. — The  fundus  and  media 
are  normal. 

Vision:    R.E., -i%-2|. 

There  has  been  no  pain  in  the  eye  and   the  tension  is 

normal. 

The  microscupic  preparations  of  November  21st,  1907, 
and  of  October  14th,  1910,  are  shown. 

I  have  brought  this  case  here  for  opinions  as  to  what 
course   should  be  taken   in   such   a  slowly  developing  and 

local  sarcoma. 

[Card  ^ijacinitiii.      Nucemhcr  lOtJt,  1910.) 

The  Chaikman  said  the  case  showed  that  one  must  not 
necessarily  take  a  very  gloomy  view  of  melanotic  sarcoma 
at  first.  Probably  nine  out  of  ten  members  Avould  have 
suggested  removal  of  the  eye  in  the  first  instance  in  this 
case.  But  there  seemed  no  reason  to  think  that  there  was 
any  infection  of  the  system  in  the  present  patient,  and  it 
showed  that  if  a  case  of  the  kind  was  kept  in  hand  and 
watched,    enucleation    of  the  whole   eye  might   safely  be 

deferred. 

Mr.  Treacher  Collins  said  he  knew  of  three  cases. of 
epibulbar  sarcoma  in  which  the  growth  had  been  removed 
from  the  surface  of  the  eye  and  in  which  there  had  been 
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110  recurrence.  One  was  fifteen  years  ago  ;  the  growth 
had  been  partly  removed  before  he  saw  it  and  he  removed 
the  remainder.  Only  last  week  he  saw  the  patient's  father 
and  learned  that  there  had  been  no  return  of  growth  since 
the  operation.  That  it  was  certainly  a  sarcoma  was  con- 
firmed by  such  a  good  authority  as  Mr.  Butlin,  who  had 
examined  the  sections  of  the  growth.  Another  case  was 
one  of  melanotic  sarcoma  of  the  conjunctiva  which  came 
to  him  about  ten  years  ago.  He  removed  the  growth  and 
cauterised  the  base,  which  seemed  to  have  entered  into 
the  superficial  layers  of  the  sclera.  He  watched  the  case 
afterwards  for  several  years  and  there  was  no  return  of 
the  tumour.  The  third  case,  who  had  an  unpigmented 
sarcoma  of  the  conjunctiva,  was  not  his  patient,  but  he 
had  followed  up  the  after-history,  which  showed  that  there 
had  been  no  recurrence  of  the  growth  seven  years  after  its 
removal.  With  these  cases  in  his  mind,  when  he  was 
asked  by  a  member  of  the  Society  to  see  a  patient  with 
epibulbar  melanotic  sarcoma  a  few  years  ago,  he  advised 
that  at  first,  at  any  rate,  it  should  be  excised  from  the 
surface  of  the  eye.  The  eye  itself  was,  however,  removed, 
and  he  had  had  the  opportunity  of  examining  sections  of 
it.  From  them  it  could  be  seen  that  it  would  have  been 
quite  possible  to  have  removed  the  whole  of  the  tumour, 
which  had  only  penetrated  into  the  superficial  layers  of 
the  sclera,  without  removing  the  eye. 

Mr.  Elmoke  Brewerton  said  he  had  seen  the  case  on 
many  occasions  during  the  last  seven  years,  and  had  felt 
hopeful  about  it  until  the  last  recurrence.  But  he  Avas 
now  beginning  to  lose  hope,  and  he  thought  the  disease 
would  kill  the  patient,  probably  by  general  metastasis. 
The  appearance  of  the  conjunctiva,  Avith  the  wandering 
pigment  in  it,  made  it  a  very  dangerous  condition.  He 
thought  the  patient  would  have  further  recurrences  in  the 
conjunctiva;  she  may  have  had  metastatic  trouble  already. 
He  thought  something  more  should  be  done  for  the  con- 
junctival condition,  and  that  the  pigment  patches  imme- 
diately above  the  limbus  should  be  excised. 
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Mr.  Jessoi",  ill  reply,  recalled  Sir  John  Tweedy's 
remarks  on  a  case  of  small  sarcoma  at  the  margin  of  the 
cornea  of  the  size  of  a  pin-head,  which  had  existed 
twenty  years.  It  recurred  six  months  after  removal  and 
caused  the  death  of  the  patient.  Sir  John  Tweedy 
wondered  whether  life  would  have  been  ]n'olonged  if  the 
growth  had  not  been  touched. 


8.    Solitary  tubercles  of  the  clioroid. 
Bj  Walter  H.  H.  Jessop. 

Alma  S — ,  shown  at  the  Society's  meeting  in  May, 
1903,  and  the  case  published  in  Transactions  of  the 
Ophthalmol ogical  Society,  vol.  xxiii,  56.  The  ophthal- 
moscopic appearances  have  changed  little  since  the  note  of 
April,  1903. 

The  drawing  shown  was  made  in  July,  1905,  and  the 
present  condition  is  practically  the  same.  I  had  not  seen 
the  patient  for  six  years  till  October  7th,  1910,  when  she 
came  to  see  me  as  to  the  myopia  in  the  left  eye.  The 
patient  has  been  in  very  good  health,  and  apparently  all 
the  signs  of  chronic  tuberculosis  have  now  disappeared. 
For  some  years  there  have  been  no  fresh  manifestations  or 
recurrence  of  inflammation.  She  has  not  been  troubled 
with  her  eyes  or  worn  glasses. 

V  .  .   n.,  ^^  ,    ij.,  gQ-Og  ,  i.n. 

Oj^htJ: almoscojnc  examination  :  right  eye. — The  optic  disc 
is  •  apparently  normal  and  the  edges  well  defined ;  the 
fundus  near  the  O.D.  shows  very  little  sign  of  pathological 
change;  the  retina  at  outer  side  of  the  O.D.  has  a 
slightly  mottled  appearance,  but  there  is  no  new  pigmenta- 
tion, and  no  marked  sign  of  choroidal  atrophy.  The 
white  swelling  about  1^  O.D's.  breadth  from  the  optic 
disc  is  about  (+  7  D.)  2'3  mm.,  as  also  is  the  lower 
crescentic  white  swelling-. 
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At  the  extreme  periphery  are  white,  soft  looking 
patches  +  8  D.  in  height.  There  is  a  little  black  pigment 
powdered  over  the  periphery  below   the   white   crescent. 

There  are  no  vitreous  opacities,  and  no  changes  in  the 
cornea,  iris  or  lens. 

This  case  is  especially  interesting  from  the  length  of 
time  it  has  been  under  investigation  and  the  quiescent 
condition  of  the  retino-choroidal  changes  after  seven 
years.  {Card  .specimen.      November  10th,  1910.) 


9.  A  t<n)iple  projecting  polarlscope  for  use  in  testing  colour 
perception. 

By  J.  H.  ToMLiNSON. 

The  polarizer  consists   of   a   piece   of  blackened  glass 
mounted   to  rest   vertically  on    the   table    of    the    Nernst 


Fig.  1. 


lamp  spectroscope  shown  at  the  Ophthalmological  Society 
in  1908.  The  light,  parallelised  by  the  lens  of  the 
lantern,  is  reflected  from  the  blackened  glass  and  passes 
through  a  preparation  of  eight  strips  of  mica,  and  thence 
through  a  large  lens  which  projects  an  image  of  the  strips 
on  a  screen.  In  the  focal  plane  of  this  lens  is  placed  an 
Iceland  spar  double  image  prism  Avhich  serves  as  the 
analyzer.  A  double  image  of  the  mica  strips,  yielding  in 
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all  sixteen  coloured  bands,  is  thus  obtained.  The  tints  of 
these  colours  can  be  varied  at  will  by  rotating  the 
analyzer,  and  further  variation  can  be  obtained  by 
inclining  the  preparation  to  the  path  of  the  light. 

{November  10th,  1910.) 


10.    Ticin  scissors  for  sclerotomy  [HerherVs  operation). 
By  N.  Bishop  Harman, 

The  instrument  I  venture  to  show  you  is  designed  to 
facilitate  the  performance  of  Herbert's  operation  of  sclero- 
tomy for  the  relief  of  chronic  glaucoma.  The  idea  in 
view  has  been  to  reduce  the  difficulty  and  time  involved 
in  making  the  two  lateral  cuts  for  the  valve-like  scleral 
flap,  which  is  the  feature  of  this  valuable  operation. 

The  instrument  has  been  modelled  upon  the  plan,  and 
does  the  work  of  two  pairs  of  scissors,  so  that  it  has  been 
called  '•  twin  scissors."  It  makes,  on  the  gradual  and 
shearing  approximation  of  its  blades,  two  parallel  cuts, 
each  4  ram.  in  length,  and  separated  from  each  other  by 
3  mm.  In  appearance  it  is  something  like  a  needle- 
holder,  but  the  blades  are  different.  The  lower  or  male 
blade  is  flat  and  bevelled,  so  that  each  side  presents  a 
sharp  edge  ;  its  free  end  is  I'ounded  and  blunt,  and 
projects  2  mm.  beyond  the  female  blades.  1'he  upper  or 
female  blades  are  a  pair  of  parallel,  sharply  bevelled 
blades  springing  from  a  common  stump.  When  the  handles 
of  the  scissors  are  closed  the  female  blades  shear  down  on 
the  sides  of  the  male  blade  and  come  to  rest  overlapping 
it.  The  instrument  shown  has  been  used  for  operating 
on  four  human  eyes,  with  successful  results  ;  it  was  then 
used  to  cut  sheep's  eyes,  rubber  sheeting,  cloth  and  paper 
until  the  keenness  of  the  blades  was  dulled,  then  it  was 
sharpened,  and  is  as  you  see  it  now. 
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The  lower  handle  of  the  instrument  has  a  novelty  in 
the  provision  of  a  finger-plate,  which,  being  slipped 
between  the  second  and  ring  fingers  at  the  joint  of  the 
end  phalanges,  gives  a  very  steady  and  easy  grasp  of  the 
scissors.  In  cutting  with  the  scissors  it  is  essential  to 
press  the  handles  together  evenly ;  if  a  lateral  thrust  be 
imparted  to  them  the  necessary  fractional  play  of  the 
hinge  will  allow  one  or  other  of  the  female  blades  to 
engage  its  side  of  the  male  blade  too  firmly,  and  perhaps 
check  the  cut ;   if  the  lower  handles   of   the   twin   scissors 


Fig.  2. 


A.  View  of  blades  from  above,     b.  Cross  section  of  blades  magnified. 

be  operated  by  the  ends  of  the  fingers,  just  as  in  using 
ordinary  scissors,  the  cutting  will  be  easy  and  even. 

In  operating  with  the  instrument  I  have  found  it  con- 
venient to  first  turn  forward  a  flap  of  conjunctiva  from  the 
chosen  site  of  the  sclerotomy  ;  then  the  keratome  is  inserted 
into  the  sclerotic  3—4  mm.  from  the  clear  corneal  margin, 
and  passed  through  and  under  the  sclerotic  until  its  point 
appears  within  the  corneo-iridic  angle.  It  is  pushed  on  until 
a  clear  2  mm.  of  the  blade  is  within  the  anterior  chamber; 
the  keratome  is  then  withdrawn.  Now  the  male  blade  of 
the  twin  scissors  is  pushed  along  the  track  of  the  wound 
until  the  projecting  2  mm.  of  the  blade  shows  within  the 
anterior  chamber,  the  scissors  are  then  closed,  the  cuts 
made,   the   male  blade  gently  withdrawn,  and,  with   the 
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replacement  of  the  conjunctival  flap,  the  operation  is  com- 
plete. In  the  four  eyes  operated  with  this  instrument 
eserine  was  used  subsequently  for  three  days. 

The  twin  scissors  are  made  by  Messrs.  John  Weiss  and 
Son,  of  London.  [November  10th,  1910.) 


11.   Case  of  chronic  glaucoma.      Herbert's   sclerotomy    'per- 
formed with  tJte  "  fivin  scissors." 

By  N.  Bishop  Harman. 

A.  P — ,  female,  a^t.  64  years.  First  seen  May  18th, 
1910.  She  complained  of  rapid  failure  of  vision  and 
mistiness  of  objects. 

E.  V.  -j-g-  ;  L.  V.  -g-Q  ;  not  improved  by  glasses.  E. 
tension  +  1 ;  L.  +  2  ;  both  discs  cupped.  Fields  could 
not  be  measured  with  accuracy  owing  to  the  unsteadiness 
of  the  patient. 

The  condition  of  the  patient's  mouth  and  teeth  rendered 
operation  undesirable  so  that  from  this  date  until  the  end 
of  September  the  eyes  were  kept  under  the  influence  of 
eserine.  During  this  time  the  teeth  were  attended  to 
and  the  mouth  rendered  quite  clean. 

Under  date  August  3rd,  1910,  vision  was  recorded — 
E.  -j^-  partly,    L.   g^-,  not  improved. 

Tension  as  before.  E.  pupil,  2  mm.;  L.  pupil,  3  mm. 
diameter. 

October  28th,  1910:  I  performed  Herbert's  sclerotomy 
on  each  eye,  under  local  cocaine  anesthesia,  using  the 
twin  scissors  to  produce  the  lateral  cuts  of  the  valve 
flap.  The  instrument  did  its  work  with  perfect  precision. 
The  irides  in  no  way  showed  a  tendency  to  prolapse.  Since 
the  cocaine  had  greatly  widened  the  pupils  and  the  ten- 
sion had  increased  in  both  eyes,  1  per  cent,  eserine  was 
used  for  three  days  after  the  operation  ;  then  the  pupils 
were  of  normal  size.      Filtration  was  established  from  the 
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first ;  the  coiiimictival  flap  Avas  seen  to  be  raised  on  the 
escaping  fluid. 

October  19,  1910  :  R.  V.  :  -^\  c  -  1  D.  cylinder  ax.  I 
=  j^  easily  ;  J.  1  c  4-  4  sphere.  L.  V.  :  -^^Q,  not  im- 
proved ;  -J.  10  c  +  4  sphei'e. 

Tension  :   R.,  normal ;  L.,  full. 

Delicate  blebs  4  nnn.  diameter  over  the  sight  of  each 
sclerotoma.  There  are  two  small  deposits  of  uveal  pigment 
on  the  lens  capsule  of  the  left  eye^  but  none  on  the 
right. 

November  10th,  1910  :  E,  tension  normal,  L.  full 
normal  to  +  1,  filtration  excellent ;  no  subjective  sym- 
ptoms. {Novemher  10th,  1910.) 

January  11th,  1911:  E.  and  L,  tension  quite  normal. 
Vision  as  above. 


12.    Corivplete  blindne.ss  folio iviug  loss  of  blood. 
By  E.  Foster  Moore. 

A.  C — ,  female,  tet.  53  years.  Attended  the  Central 
London  Ophthalmic  Hospital  under  Mr.  Mayou. 

On  April  oOth,  1910/  the  patient  vomited  a  large 
quantity  of  blood ;  for  five  days  previously  she  had  had 
continuous  vomiting. 

Fifteen  hours  after  the  liEematemesis  loss  of  sight  in  L. 
eye  was  noticed,  and  three  days  later  she  awoke  in  the 
morning  to  find  herself  completely  blind. 

May  6th,  1910  :  She  had  every  appearance  of  severe  loss 
of  blood.  Pupils  were  semi-dilated  and  quite  inactive  to  the 
strongest  light  stimulus,  but  quite  active  with  accommoda- 
tion. On  turning  off  and  on  an  electric  light  close  to  the 
eyes  no  difference  was  appreciated. 

The  E.  disc  was  oedematous,  pale,  and  there  were  two 
small  haemorrhages  on  the  edge.  The  L.  was  similar  ;  the 
oedema  was  subsiding,  the  edges  being  sharper. 
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The  vessels  in  the  R.  E.  were  not  reduced  in  size  at 
all;  those  of  the  L.  E.  were  perhaps  slightly  reduced. 

August  10th,  1910  :  The  discs  were  now  white  and 
had  sharp  cut  edges. 

The  arteries  were  conspicuously  narrowed  in  both  eyes. 
There  was  one  very  small  area  of  the  temporal  side  of  the 
field  of  the  right  eye  where  hand  movements  were  appre- 
ciated ;  for  the  rest  there  was  no  P.L. 

Her  general  condition  was  considerably  improved. 

{Card  specimen.      Novemher  lOtli,  1910.) 


13.   Tu-o  cases  of  severe   loss  of  sight  foUoving   loss  of 

hlood. 

By  R.  Foster  Moore. 

M.  C — ,  female,  set.  34  years.  Attended  Moorfield's 
under  Mr.  Spicer,  June  13th,  1910.  The  history  was  as 
follows  : 

Sight  was  perfectly  good  till  eight  weeks  ago,  when 
a  miscarriage  occurred,  followed  by  much  haemorrhage. 

Next  morning  black  specks  and  red  stripes  were  seen. 

Sight  gradually  failed,  until  ten  days  after  the  mis- 
carriage she  was  unable  to  see  a  lighted  match  held 
before  her  eyes. 

For  fourteen  days  she  could  not  tell  light  from  dark, 
and  then  improvement  set  in,  till  now  with  the  left  eye 
she  sees  things  as  if  in  twilight. 

Her  vision  at  this  time  (June  13th,  1910}  was — R.  hand 
movements,  and  L.  -^-g-. 

The  right  pupil  did  just  react  to  a  strong  light 
stimulus,  quite  well  consensually  ;   the  left  reacted  well. 

Discs  were  pale,  had  fluffy  edges,  and  had  a  coi'ona- 
like  arrangement  of  faint  lines  surrounding  them.  Swell- 
ing, R.  2"5  D. ;  L.  rS  D.  There  was  no  reduction  in  the 
size  of  the  vessels. 


M.  C. — 20  mm.  white  sqviare  field  outlined. 


20  mm.  white  square  field  outlined. 
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Seen  on  July  9th,  September  26th,  and  October  27th, 
there  was  no  change  in  her  vision,  but  her  general 
condition  was  improved.  There  Avas  a  cloud  of  albumen 
in  the  urine. 

The  visual  fields  are  appended. 

W.  J.  L — ,  male,  a^t.  41  years.  Attended  at  St. 
Bartholomew's  on  August  4th,  1910,  under  Mr.  Spicer. 

His  sight  had  been  failing  four  weeks ;  he  had  had 
headaches  for  the  same  period. 

For  ten  years  he  had  suffered  from  bleeding  piles,  but 
had  lost  less  blood  during  the  last  three  or  four  years ; 
no  doubt  due  to  his  increasing  ansemia ;  at  present  he  is 
losing  about  a  tablespoonful  once  a  week,  and  he  considers 
this  nothing. 

He  has  noticed  breathlessness  and  loss  of  sti'ength 
"  due  to  loss  of  blood."  He  is  conspicuously  anaemic. 
Knee-jerks  were  not  easily  elicited ;  there  are  no  signs  of 
tabes ;  he  has  not  had  syphilis.  The  pupils  reacted  to 
light  and  with  accommodation. 

V. :  R.,  counts  fingers  at  1  ft.,  L.  q-q.  (See  charts  of 
visual  fields.) 

Discs  are  pale.  Palpebral  fissures  are  abnormally 
wide.  Vessels  are  pale,  as  if  containing  diluted  blood, 
but  are  not  reduced  in  size. 

Blood  examination. — Red  corpuscles  3,900,000 ;  ha3mo- 
globin  40  per  cent. ;  colour  index  '5  ;  leucocytes  9300. 

August  17th,  1910. — The  piles  were  ligatured. 

September  26th. — His  general  condition  was  much 
improved ;   his  vision  remained  exactly  as  before. 

October  27th. — There  has  been  no  bleeding  since  the 
operation ;  his  general  appearance  is  extraordinarily 
improved,  his  vision  is  unaltered.  His  blood  on  this 
date  was  examined  again  and  showed  :  Red  corpuscles 
6,200,000  ;  haemoglobin  106  per  cent. ;  colour  index  "85. 
{Card  sj)ecimen.      November  10th,  1910.) 


August  4tli,  1910,  20  mui.  white  square  relative  central  scotoma. 


Complete  central  scotoma. 
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14.   New  groioth  involving  the  iris. 
By  F.  A.  JuLER. 

History. — The  patient,  M.  G — ,  aet.  28  years,  has 
noticed  slight  dimness  in  the  left  vision  for  some  six 
months,  starting  just  after  her  confinement ;  there  has 
been  no  pain  or  redness  in  the  eye.  Slight  family  history 
of  consumption.      Personal  history  good. 

Present  condition. — Y.  L.,  -|  ;  V.  R.,  -|. 

On  dilating  the  pupil  the  lower  nasal  sector  of  the  iris 
is  seen  to  be  pushed  forward  against  the  cornea  by  a 
brown  swelling,  which  is  visible  through  the  pupil ;  this 
shows  a  faii'ly  smooth  surface,  bounded  by  a  rounded 
margin,  and  fills  about  a  quai-ter  of  the  pupillary  area. 
Looked  at  obliquely,  the  posterior  surface  appears  flattened 
against  the  lens  ;  the  pupillary  margin  of  the  iris  over- 
lying the  swelling  is  adherent  to  it,  and  the  surface 
somewhat  ati"ophic  ;  the  ciliary  half  of  the  iris  is  promi- 
nent and  darkly  pigmented,  whilst  the  cornea  over  this 
area  shows  a  circular  opacity,  in  which  are  several  spots 
having  the  appearance  of  pigmented  k.p.,  with  one 
irregular  dark  strand,  which  looks  like  an  obliterated 
blood  vessel.  There  is  no  new  formation  of  blood  vessels 
visible. 

Intra-ocular  tension  is  nonnal ;  media  otherwise  clear 
and  fundus  healthy. 

The  right  eye  appears  normal. 

{Card  specimen.      November  10th,  1910.) 

Mr.  Treacher  Collins  said  that  the  case  referred  to 
was  not  under  his  care,  but  was  sent  to  him  by  Mr.  H.  H. 
Taylor,  of  Brighton.  He  suggested  to  Mr.  Taylor  that  it 
might  possibly  be  a  cyst  between  the  two  layers  of 
pigment  at  the  back  of  the  iris,  and  that  it  would  be  well 
to  puncture  it  before  doing  enucleation.  Mr.  Taylor 
wrote  to  him  a  week  ago,  saying  he  had  punctured  it,  tlint 
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no  fluid  escaped,  and  tliat  there  was  no  alteration  in  the 
appearance  of  the  tumour;  he  would  therefore  excise  the 
eye  and  send  it  to  Mr.  Collins  to  examine  pathologically. 
He  had  tried  transillumination  and  found  the  tumour  to 
be  very  dense. 
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APPENDIX. 

The  follotving    cases   and   commuiiicatiovs   have  also   been 
brought   before   the   Society  : 

1.  A  Case  of  Sympathetic  Ophthalmitis  with  Eecovery, 
G.  WiNi'iELD  Roll. 

2.  A  Case  of  Kerato-iridocyclitis,  J.  IIekn. 

3.  Case  of  Injury  to  the  Eye,  F.  Hewklky. 

4.  Case  of  Fibrous  Mass  over  the  Disc,  R.  R.  Cruise. 

5.  Hyphaema;  Laceration  of  Iris;  Calcareous  Cataract, 
F.  Hewkley. 
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15.  A  drairing  slioici)ig  umisiial  aj'ipearance  of  (lie  iris  in 
congenital  suphilis. 

By  E.   A,   DoRRELL. 

M.  B — ,  female,  cet.  3  months,  was  bi'ought  by  her 
mother  on  November  12th,  1910,  who  stated  that  for  three 
weeks  tlie  left  eye  had  been  red  and  swollen,  tlie  child 
keeping  it  closed  from  the  light.  There  had  been  a 
dischai'ge  from  both  eyes  since  birth,  the  left  eye  being 
the  worst. 

Fia.  8. 


On  examination  the  condition  of  the  right  eye  was 
healthy.  The  left  eyelids  were  closed,  the  skin  being 
somewhat  swollen  and  the  veins  full  and  showing  as  red 
lines.  On  separating  the  lids  there  Avas  much  resistance, 
and  a  slight  amount  of  discharge.  The  cornea  was 
steamy.  Tlie  conjunctiva  was  inflamed,  the  vessels  of  the 
bulbar  portion  engorged,  and  there  was  some  ciliary 
injection. 

The  tension  of  the  eye  was  +  2.  The  iris  was  dirty 
brownish-grey  in  colour,  with  small  grey  exudates  scattered 
over  its  surface.  The  iris  was  much  thickened  and  vas- 
cular, two  vessels  showing  on  the  surface  in  the  lower 
quadrant.  There  was  exudate  of  lymph  on  the  pupillary 
margin  and  a  thin  film  on  the  anterior  capsule  of  the  lens. 
No  fundus  reflex  could  be  seen. 

The  parents   gave  no  history  of   ill-health.      This  was 
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tlie  first  child.  The  mother  had  had  no  miscarriages. 
The  child  was  breast  fed. 

The  condition  looked  like  miliary  tuberculosis  of  the  iris, 
though  not  altogether  typical. 

The  child  was  ana?sthetised  and  the  drawing  now  shown 
was  made  ;  paracentesis  was  then  performed,  with  the 
needle  shown  by  me  to-night,  and  the  aqueous  drawn  off, 
but  was  unfortunately  lost  in  the  laboratory. 

The  drawing  shows  with  fair  accuracy  the  position  and 
appearance  of  the  exudates,  but  does  not  give  any  idea  of 
the  inflammatoi-y  condition  of  the  eye,  the  haze  of  the 
cornea,  etc.,  owing  to  the  general  indistinctness  that  would 
have  resulted. 

Both  Yon  Pirquet  and  Wassermann  reactions  were 
taken  ;  the  former  proved  to  be  negative  while  the  latter 
was  positive. 

After  the  paracentesis  the  tension  rose  again  to  about 
+  1,  but  b}"  the  end  of  the  month  it  was  gradually  falling, 
the  eye  became  white,  and  the  child  opened  the  lids  in  a 
dull  light. 

The  treatment  from  the  beginning  had  been  atropine, 
and  obeying  the  indications  of  the  blood  reactions,  mercury 
inunctions  were  begun. 

On  December  2nd  the  eye  was  much  quieter  but 
there  was  more  lymph  occluding  the  pupil,  and  the 
exudates  had  altered,  some  fresh  ones  having  appeared 
while  others  had  disappeared. 

On  the  7th  the  exudates  had  cleared  from  the  iris 
below  and  to  the  outer  side,  and  the  eye  was  much  quieter. 

The  mother's  Wassermann  was  now  taken  and  showed 
a  positive  reaction. 

On  the  14th  the  tension  Avas  normal,  the  colour  of  the 
iris  was  retui'ning,  and  the  exudates,  with  the  exception  of 
three  near  the  pupillary  margin  up  and  in,  have  disap- 
peared. 

On  the  21st  all  exudates  had  gone,  the  tension  was 
normal,  and  the  eye  quiet.  The  pupil  was  closed  by  an 
exudate  membrane  and  no  fundus  reflex  could  be  seen. 
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There  is  no  photo- 


Tlie  condition  has  not  altered  since 
pliobia. 

The  case   shows  the  value  of  the  Wassermann  reaction 
when  the  clinical  signs  are  indefinite  or  misleading. 

{Card  sj^ecimen.      January  2Qf]i,  1911.) 


16.    ^4   paracentesis  needle  for  the  'preparation  of  vaccines 
from   the   aqueous. 

By  E.   A.   DoRRELL. 

This  instrument  was  designed  for  the  purpose  of  with- 
drawing aqueous  from  the  anterior  chamber  for  bacterio- 

FiG.  9. 


logical  and  pathological  examination  when  vaccine 
therapy  is  contemplated  and  to  aid  diagnosis.  The  head 
of  the  needle  has  necessarily  been  made  thicker  at  the 
base  than  the  point  in  order  to  give  room  for  the  canal  to 
have  its  orifice  sufficiently  far  forwards.  It  reaches  its 
maximum  thickness  at  the  rear  end  of  the  cutting  edge^ 
and  thence  backwards  to  the  stop  its  circumference 
remains  the  same.  Thus  the  tissues  are  incised  until  the 
greatest  circumference  has  entered  and  the  Avound  is  no 
further  enlarged  but  plugged  by  the  rest  of  the  head. 
As  soon  as  the  orifice  on  the  upper  surface  of  the  head 
enters  the  anterior  chamber  the  aqueous  will  commence  to 
flow,  the  rate  being  determined  by  the  intra-ocular  pressure 
and  the  consistency  of  the  fluid.      As  the  serum  bottle  is 
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attaclied  to  the  instrument  the  eye  of  the  operator  need 
not  be  removed  from  the  needle  point,  and  he  will  require 
no  assistant  to  catch  the  flow.  If  the  aqueous  is  quite 
fluid  it  will  drain  away  rather  too  rapidly  ;  it  is  therefore 
advisable  to  withdraw  the  needle  immediately  after 
insertion,  until  the  hole  is  just  within  the  angle,  prepara- 
tory to  complete  withdrawal.  The  instrument  can  only 
be  entered  from  the  outer  side  owing  to  the  overhanging 
tube  and  serum  bottle.  It  is  important  that  the  end  of 
the  tube  entering  the  serum  bottle  should  pass  well  below 
the  shoulder  of  the  bottle,  otherwise  the  aqueous  will  flow 
over,  owing  to  the  capillary  attraction  between  the  sides 
of  the  neck  and  the  tube,  the  space  being  very  small.  To 
prevent  any  possible  contamination  of  the  needle  point 
while  entering,  the  conjunctiva  at  the  place  of  entry 
should  be  cauterised.  The  instrument  should  be  sterilised 
by  boiling,  but  it  is  not  advisable  to  subject  the  point  to 
boiling  water  for  longer  than  one  minute.  After  use 
the  tube  should  be  washed  out  with  boiled  water  and  after- 
wards with  absolute  alcohol  by  means  of  the  pipette 
devised  for  the  purpose.  This  pipette  can  be  sterilised 
by  boiling,  and  can  be  used  to  blow  out  from  the  head  of 
the  instrument  any  exudate  that  is  too  gelatinous  to  pass 
through.  If  there  is  only  a  minute  quantity  in  the  head 
it  can  by  means  of  the  pipette  be  blown  out  directly  on  to 
the  culture  medium. 

The   instrument  is  made  by  Messrs.  Allen  &  Hanburys, 
of  Wigmore  Street,  W. 

[Card  sj)ecimen.      January  2Gth,  1911.) 


17.   Congenital  dislocation   of   both    lenses    vifh    corecfojna 
in  six  memhers  of  a  family  of  seven. 

By  Stroud  Hosford. 

The  family  has  been  under  observation  for  the  last  six 
years,  two  members   of  which  were   seen   by  me  within  a 
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few  weeks  of  being  born.  The  fatlier  and  mother  are 
healthy  and  so  are  the  nncles  and  aunts.  There  is  no 
history  of  syphilis,  phthisis  or  gout  on  either  side,  and 
tliere  are  no  members  of  the  relations'  families  on  the 
maternal  or  paternal  sides  known  to  have  any  malforma- 
tions of  the  eyes  or  other  parts  of  the  bodies.  The  father 
and  mother  have  hypermetropic  astigmatism.  All  mem- 
bers of  the  family  have  brown  i rides  which  react  to  light 
and  marked  iridodonesis. 

Margaret  H — ,  a^t.  21  years.  This  patient  has  normal 
irides,  pupils  and  lenses.    V.  =  ^,  and  J.  1.    Not  exhibited. 

May  H — ,  xt.  18^  years.  Corectopia  R.E.  up  and 
out ;  left  eye  up.  Lenses  float  and  are  dislocated,  right 
up  and  out,  left  up.  R.V.  <  -g%;  L.Y  -  12  D.  sph. 
+  3  D.  cyl.  at  70°  =  -/V  partly. 

Charles  Gr.  H — ,  xt.  16  years.  Corectopia  up  and 
out.  Lenses  dislocated  up  and  out,  and  float.  R.Y.  -g-g  ; 
h.V.  2-^-  Avith  correction. 

Henry  R.  H — ,  set.  14  years.  Corectopia  up  and  out. 
Lenses  dislocated  up  and  out,  and  float.  R.V.  g^- ;  L.V. 
YY  with  correction. 

John  F.  H — ,  a3t.  12  years.  Corectopia  up  and  out. 
Lenses  dislocated  up  and  out,  and  float.  R.Y.  2~4  c  +  5 
D.  sph.      J.  4c  +  6  D.  sph. 

George  J.  H — ,  eet.  6  years.  Corectopia  down. 
Lenses  dislocated  out  and  float. 

John  W.  H — ,  £et.  2^  years.  Corectopia  is  downwards. 
Lenses  dislocated  inwards  and  float.  Patient  is  under 
drops  owing  to  recent  keratitis. 

{Card  specimeM.      January  26th,  1911.) 


18.  The  pituitary  hody  and  lesions  of  the  optic  chiasma. 

By  J.  Hkubert  Fishkk. 

In  the  Transactions  of  the  Ophthalmological  Society  are 
to  be  found  a  considerable  number  of  cases  of  acromegaly 
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and  of  bi-temporal  lieniiaiiopia.  They  are  unfortunately 
scattered  at  irregular  intervals  through  the  volumes  : 
many  have  been  not  very  fully  described ;  most  liave 
attracted  but  passiug  attention  ;  few  have  been  observed 
for  any  length  of  time.  Among  the  most  prominent  of 
the  symptoms  of  pituitary  body  disease  are  the  visual 
phenomena ;  considerable  attention  has  of  late  years  been 
given  to  investigating  the  functions  and  diseases  of  this 
secluded  ductless  gland.  It  has  seemed  to  me,  therefore, 
desirable  to  try  and  bring  before  this  Society  a  more 
comprehensive  sketch  of  our  fragmentary  knowledge,  and. 
to  illustrate  it  by  some  cases  of  interest  which  lia,ve  come 
under  my  own  observation.  Of  the  cases  which  have 
been  brought  before  this  Society  the  first  was  by 
McHardy,  and  is  reported  in  vol.  i  of  the  Transactions  ; 
the  case  was  verified  by  autops3^  McHardy  wi-ote — "  I 
need  hardly  say  no  diagnosis  of  the  position  of  the  tumour 
was  made."  Story,  in  vol.  xi,  p.  196,  recorded  a  case  of 
primary  optic  atrophy  in  one  eye,  with  loss  of  temporal 
field  in  the  other.  The  patient  was  a  female,  and  its 
chief  point  of  interest,  as  will  appear  later,  lies  in  the 
recorded  observation  that  amenorrhoea  for  two  and  a  half 
years  preceded  the  visual  disturbance.  In  a  case  re- 
ported by  Doyne,  vol.  xv,  p.  133,  there  was  also  some 
irregularity  in  the  menstrual  function.  A.  Lawson,  in  vol. 
xxiii,  records  a  case  of  bi-temporal  hemianopia  in  which 
slight  improvement  in  sight  followed  the  administration 
of  tabloids  of  pituitary  extract.  D.  J.  Woods'  remark- 
able case  recorded  in  vol.  xxvi,  p.  299,  is  well  remembered, 
A  recent  case  brought  befoi'e  the  Society  was  recorded 
by  the  late  Ilbert  Hancock  in  vol.  xxix,  p.  136  :  a  female 
child,  ast.  10  years  ;  complete  atroph}^  of  left  optic  nerve  ; 
loss  of  temporal  field  in  right  eye  ;  enlargement  of  hands 
and  of  feet,  and  a  very  striking  development  of  adipose 
tissue.  Nettleship,  in  vol.  xvii,  p.  277,  emphasised  the 
necessity  which  exists  for  every  ophthalmic  surgeon  to  be 
familiar  with  diseases  of  the  pituitary  body  when  he 
brouoht  forward  his  series  of  cases  with  bilateral  central 
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scotomata  developing  into  examples  of  bi-temporal  henii- 
anopia;  many  died  Avitli  symptoms  of  gross  intra-ci'anial 
disease,  and  in  one  a  post-mortem  examination  revealed  a 
tumour  involving  the  optic  cliiasma.  Cai-gill  reported  a 
case  last  session,  and  it  is  described  in  vol.  xxx,  p.  191,  of 
our  Tran^'actioiis. 

The  situation  of  the  pituitary  body  in  the  sella 
turcica  and  overlapped  by  the  folds  of  dura  mater 
known  as  the  diaphragma  sellte  is  known  to  every- 
one ;  the  stalk,  or  infundibulum,  by  which  it  hangs 
from  the  tuber  cinereum  at  the  most  dependent  point  of 
the  floor  of  the  third  ventricle  in  the  interpeduncular 
space  and  the  bi-lobed  character  of  the  gland  need  not 
detain  us.  Rathke,  in  1838,  first  pointed  out  that  the 
larger  almond-shaped  anterior  lobe  was  not  developed 
from  nerve-tissue  ;  he  discovered  its  development  as  an  off- 
shoot dorsally  from  the  anterior  end  of  the  alimentary 
canal.  A  little  later  it  was  proved  that  Rathke's  pouch 
was  a  diverticulum  from  the  stomoda3um  and  not  from 
the  primitive  gut.  The  cells  of  which  the  anterior  lobe 
are  composed  are  therefore  of  ectodermal  origin.  These 
ectodermal  cells,  however,  form  not  only  the  anterior  lobe, 
but  posteriorly  this  epithelial  sac  folds  round  the  neural 
element  of  the  posterior  lobe  ;  this  lobe  is  derived  from  that 
part  of  the  first  primary  cerebral  vesicle  which  is  subse- 
quently to  become  the  floor  of  the  third  ventricle.  These 
enveloping  cells  thus  form  the  pars  intermedia  of  the 
completed  pituitary  body  ;  a  cleft  indicating  the  line  of 
division  between  the  anterior  and  posterior  lobes  can  be 
traced  throughout  life.  The  pituitary  bod}'  is  largely 
supplied  W'ith  blood  :  the  anterior  lobe  is  excessivel}' 
vascular ;  a  main  artery  for  the  whole  gland  descends  in 
the  hypophysial  stalk  ;  other  lateral  vessels  are  said  to 
be  given  by  the  carotid  arteries  as  they  run  each  in  its 
cavernous  sinus.  The  hypophysis  is  a  ductless  gland ; 
the  secretion  of  the  anterioi-  lobe,  by  now  proved  to  be 
essential  to  life,  apparently  finds  its  way  into  the 
adjacent    large   venous    sinuses.      The    cells    of    the    pars 
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intermedia  are  o£  different  histological  characters  from 
those  of  the  anterior  lobe ;  they  appear  to  secrete 
material  of  a  colloid  character  which  filters  through  the 
infundibulum  to  join  the  fluid  of  the  third  ventricle.  The 
products  of  the  pituitaiy  body  are,  howevei",  destitute  of 
iodine,  and  thus  differ  from  those  of  the  thyroid  gland  ;  a 
priori,  therefore,  it  seems  unlikely  that  hyperactivity  of 
one  of  these  glands  could  entirely  compensate  for 
inertia  on  the  part  of  the  other.  The  stalk  and 
posterior  lobe  of  the  pituitary  body  are  composed  of 
ependyma  and  neuroglial  tissue,  and  probably  no  nerve- 
elements  are  present.  The  pituitary  body  measures  about 
half  an  inch  transversely,  and  rather  less — one  third  of  an 
inch — antero-posteriorly.  Its  weight  is  rather  greater  in 
the  female  than  in  the  male,  the  average  weight  being 
slightly  over  0*5  grm.  in  the  one  sex  and  slightly  under  0*5 
grm.  in  the  other.  The  few  opportunities  which  have  pre- 
sented themselves  seem  to  show  that  an  enlargement  of  the 
])ituitary  gland  occurs  during  pregnancy  {cf.  the  thyroid 
gland).  The  unusually  secui-e  and  protected  nidus  at 
the  base  of  the  skull  in  which  it  resides  suggests  that  the 
pituitary  body  is  an  organ  of  first-rate  importance  to  life. 
Marie,  in  1886,  was  the  first  to  describe  acromegaly, 
and  in  1889  the  same  observer  drew  attention  to  the 
hvpophysial  enlargement,  adenoma  or  hyperplasia,  asso- 
ciated with  the  symptoms  of  this  disease.  That  gigantism 
is  a  result  of  similar  changes  in  the  hypophysis  occurring 
before  adolescence  and  that  it  is  frequently  associated 
with  infantilism  in  the  sexual  organs,  ovaries  or  testes, 
are  later  discoveries.  Marie  appears  to  have  come  to 
no  conclusion  as  to  whether  the  features  of  acromegaly 
were  to  be  attributed  to  under-  or  to  over-secretion  by 
the  affected  pituitary  body.  Acromegaly  has  occurred 
where  an  auto])sy  has  revealed  a  pituitary  body  which 
has  been  regarded  as  practically  normal,  while  not  all 
patients  with  tumourof  the  hypophysisbecome  acromegalic. 
Harvey  Gushing,  in  the  Annals  of  Surgery,  1909,  1,  p.  1003, 
reports  a  case   of  acromegaly   where  sexual  activity   was 
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Illustrates  Mr.  J.  Herbert  Fisher's  paper  ou  The  Pituitary  Body 
and  Lesions  of  the  Optic  Chiasma  (p.  51). 
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at  any  rate  not  in  abeyance  ;  the  patient  liad  normal 
visual  fields  and  the  sense  of  smell  was  unimpaired  ;  an 
enlarged  sella  turcica  is  revealed  in  the  skiagram  of  the 
skull.  Some  improvement  in  the  acromegalic  symptoms 
followed  an  operation  by  the  transphenoidal  i-oute  through 
a  fronto-nasal  flap  and  the  frontal  sinuses.  Frohlich,  in 
1901,  published  a  paper  on  "  Dystrophia  adiposo-genitalis." 
dishing,  in  1906,  described  a  similar  syndrome  of 
symptoms  in  a  paper  entitled,  "  Sexual  Infantilism  with 
Optic  Atrophy  in  Cases  of  Tumour  affecting  the  Hypo- 
physis Cerebri.'^  These  are  cases  of  hypophysial  tumour 
in  children,  accompanied  by  somnolence,  great  development 
of  adiposity,  and  arrest  in  the  development  of  the  sexual 
glands  which  remain  in  an  infantile  condition.  Hancock's 
case  above  alluded  to  is  a  characteristic  example  of  the 
disease.  Gushing  has  suggested  that  Frohlich's  syndrome 
of  symptoms  may  have  a  different  aspect  when  the  disease 
commences  after  adolescence  [Journ.  Ainer.  Med.  Assoc, 
1909,  vol.  liii,  p.  249),  in  the  same  way  that  gigantism  differs 
from  acromegaly,  or  cretinism  from  myxcedema.  Case  4, 
which  I  describe  below,  seems  to  contradict  this  supposition 
of  Cushing's.  Much  experimental  work  has  been  per- 
formed of  late  years  in  the  endeavour  to  unravel  the 
apparent  contradictions  by  which  our  clinical  knowledge 
is  entangled.  What  is  known  in  regard  to  the  function 
of  the  posterior  lobe  of  the  pituitary  body  may  be  rapidly 
dismissed;  the  conclusion  has  been  arrived  at  with 
general  assent  that  extracts  of  the  posterior  lobe  are 
probably  allied  to  adrenalin,  and  that  injections  of  them 
raise  the  general  blood-pressure,  promote  diuresis,  and 
dilate  the  pupils.  It  is  with  the  function  of  the  anterior 
lobe  that  I  am  particularly  concerned.  A  general  account 
of  this  experimental  work  on  the  anterior  lobe  will  be 
found  in  the  Bulletin  of  the  Johns  Hopkins  Hosjntal,  vol. 
xxi,  No.  230,  p.  127,  where  is  recorded  a  valuable  paper 
by  S.  J.  Crowe,  Harvey  Cushing,  and  John  Homans, 
entitled,  "  Experimental  Hypophysectomy."  They  justly 
maintain  that  deductions  from    the    earlier    experimental 
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work  arc  untrustworthy — the  methods  used  involved  too 
much  damage  to  adjacent  structures  or  resulted  only  in 
partial  removal  of  the  hypophysis,  while  no  microscopical 
serial  sections  were  made,  after  post-mortem  examinations, 
to  prove  that  total  ablation  had  been  successfully  accom- 
plished. 

Experimental  work,  which  marks  a  distinct  advance, 
was  first  done  by  Paulesco,  of  Bucharest,  in  1908. 
Paulesco  devised  the  plan  of  removing  a  large  area  of  bone 
from  the  temporo-])arietal  region  on  each  side  of  the  dog's 
cranium  ;  when  this  had  been  done  and  the  dura  mater 
opened  on  each  side  it  was  found  possible  so  to  displace 
the  brain  as  to  give  free  access  to  the  pituitary  body 
through  one  of  these  lateral  openings.  Paulesco  con- 
cluded that  removal  of  the  anterior  lobe  of  the  pituitary 
body  or  division  of  the  infundibular  stalk  produced  the 
same  result  as  total  hypophysectomy ;  that  removal  of  the 
posterior  lobe  had  no  effect  on  the  animal.  Gushing  and 
his  co-workers  followed  Paulesco's  method  of  operating  ; 
they  describe  in  detail  their  procedures.  They  experimented 
on  a  very  large  number  of  animals,  mainly  on  dogs,  and 
most  thoroughly  investigated  their  work  subsequently 
with  the  help  of  the  microscope.  Their  conclusions  are  as 
follows  : 

They  agree  with  Paulesco  that  removal  of  the  posterior 
lobe  has  no  effect,  but  with  this  reservation — that  in  some 
instances  they  have  observed  convulsions  and  signs  of 
excessive  sexual  activity  after  excision  of  the  posterior 
lobe  and  that  portion  of  the  pars  intermedia  which 
necessaril}^  is  taken  away  with  it. 

Partial  removal  of  the  anterior  lobe  results  in  develop- 
ment of  a  state  of  adiposity,  a  secondary  hypoplasia  of 
the  sexual  gland  in  adults,  or  a  persistence  of  sexual  infan- 
tilism if  the  operation  is  done  on  an  animal  which  has  not 
yet  reached  adolescence.  Polyuria,  occasional  glycosuria, 
subnormal  body  temperature,  changes  in  the  skin  and  its 
appendages,  such  as  oedema  and  loss  of  hair,  sleepiness  and 
psychic  disturbance  are  all  common. 
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Total  removal  of  the  pituitary  gland  inevitably  leads 
to  a  fatal  result  in  a  few  days.  Division  of  the  pituitary 
stalk  produces  exactly  the  same  result  as  total  ablation  of 
the  hypophysis.  After  total  removal,  particularly  in 
young-  animals,  they  have  found  it  possible  to  prolong-  life 
for  some  weeks  by  gland  transplantations,  or  by  the  ad- 
ministration of  injections  of  emulsions  of  anterior  lobe  ; 
the  same  methods  are  efficacious  in  enabling-  an  animal 
to  tide  over  threatening  symptoms  where  the  operation 
performed  has  been  a  partial  removal  of  the  anterior  lobe. 

Gushing,  in  a  farther  article  entitled  "  Functions  of  the 
Pituitary  Body  "  [Avier.  Juurn.  Med.  Sci.,  1910,  cxxxix, 
p.  473),  reaches  the  following  further  conclusions: 

(1)  By  means  of  injections  of  pituitary  extracts  and 
feeding  experiments,  that  {a)  in  the  posterior  lobe  or  its 
epithelial  investment  is  a  substance  Avhich  raises  blood- 
pressure,  dilates  the  pupils,  and  causes  diuresis.  That  a 
prolonged  administration  of  this  product  results  in  marked 
nutritional  disturbance.  [h)  Feeding  with  anterior  lobe, 
at  least  in  young  animals,  has  some  effect  in  stimulating- 
growth,  and  injection  of  extract  of  anterior  lobe  in  states 
of  hypopituitarism  leads  to  a  temporary  pyrexia.  In- 
jections of  emulsions  of  anterior  lobe  prolonged  for  Aveeks 
have  produced  only  one  constant  symptom,  but  one 
of  suggestive  importance,  viz.,  a  definite  loss  of  weight. 

(2)  Speaking  of  changes  in  the  hypophysis  secondary 
to  lesions  of  other  ductless  glands  it  is  pointed  out  that 
the  pituitary  gland  is  uniformly  larger  both  in  bulk  and 
Aveight  in  castrated  than  in  entire  horses,  and  that  the 
same  is  true  of  cattle.  Gley  has  demonstrated  that  the 
pituitary  body  enlarges  in  rabbits  after  experimental 
thyroidectomy;  appai-ently  the  change  is  in  the  anterior  lobe. 

(3)  Associated  with  disease  of  the  pituitary  gland  and 
with  various  states  of  disorder  in  its  functional  activity 
the  following  symptoms  have  all  been  recorded  :  polyuria, 
glycosuria,  impotence  or  amenorrhoea  in  adults,  delayed 
or  non-appearance  of  sexual  characters  in  the  young. 
Both  of  the  latter  conditions   are  frequently   accompanied 
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by  excessive  adiposity.  Less  strikiiig  phenomena  are 
subnormal  temperature_.  hebetude,  slowing  of  pulse  and 
falling  out  of  hair.  All  the  above  symptoms  have  now 
been  observed  as  the  result  of  reliable  experimental 
extirpations  of  the  hypophysis.  Gushing  explains  the 
appai'ent  contradictions  which  meet  the  clinical  observer — 
and  I  think  rationally  and  supported  by  the  results  of  his 
valuable  experimental  work — by  the  view  that  in  any 
given  case  the  one  deciding  point  is  whether  the  diseased 
anterior  lobe  is  supplying  the  economy  with  an  excess  or 
with  a  deficiency  of  its  secretion.  Acromegaly  results  if 
there  is  a  hypersecretion ;  adenoma  or  hyperplasia  of  the 
anterior  lobe  is  the  usual  lesion.  In  cases  of  acromegaly 
without  enlargement  of  the  hypophysis  a  physiological 
relative  over-activity  of  the  normal-sized  gland  explains 
the  disease.  Frohlich's  group  of  cases,  in  which  tumour 
in  the  region  of  the  hypojihysis  is  accompanied  by 
adiposity  and  infantilism  but  without  acromegaly,  Gushing 
believes  to  be  due  to  insufficiency  of  secretion  (hypo- 
secretion)  of  pituitary  products,  the  activity  of  the  gland 
being  impaired  by  the  developing  tumour.  This  theory 
of  hypersecretion  and  hyposecretion  conforms  well  with 
the  experimental  work.  Gases  of  acromegaly  or  of 
gigantism  which  subsequently  develop  amenorrhcea  or 
impotence  with  adiposity  Gushing  thinks  are  due  to  the 
development  of  a  tumour,  probably  malignant,  which  in  its 
early  stages  stimulates  but  ultimately  destroys  the  secretory 
activity  of  the  hypophysis ;  the  cases  where  myxoedema 
follows  hyperthyroidism  are  suggested  as  a  fair  analogy. 

Some  of  the  general  symptoms  which  follow  lesions  of 
the  pituitary  body  may  not  improbably  be  due  to  secondary 
changes  in  other  glands  of  the  body,  e.g.,  the  thyroid, 
thymus,  pancreas,  and  adrenals. 

No  case  of  hyposecretion  belonging  to  Frohlich's  group 
has  yet  been  described  in  which  primary  ati'ophy  of  the 
pituitary  gland  has  been  proved  ;  all  have  been  due  to 
secondary  wasting  of  the  hypopliysis  as  the  result  of  its 
compression    by   an  adjacent  tumour ;   in   young  patients 
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the  tumour  has  often  been  a  non-maUg'nant  one;  tlie 
treatment  by  any  practicable  operation  supplemented  by 
organo-therapy  seems  to  be  indicated. 

Cerebral  tumours  which  cause  marked  distension  of  the 
ventricles  may  quite  possibly  dam  back  the  secretion  of 
the  posterior  lobe  and  thus  g-ive  rise  to  a  retention  cyst  ; 
such  a  cyst  would  exert  pressure  on  the  anterior  lobe,  inter- 
fere with  its  functional  activity,  and  give  rise  to  the  phe- 
nomena of   adiposit}^  sexual  inefficiencj',  and  somnolence. 

The  first  case  (Albert  E.  J — )  that  I  desire  here  to 
record  is  a  typical  example  of  acromegaly  in  a  male 
patient,  a3t.  39  years,  when  I  first  saw  him  at  Moorfields 
Eye  Hospital  on  May  10th,  1905;  by  occupation  a 
carman. 

The  complaint  he  made  was  that  he  was  unable  with 
liis  left  eye  to  see  to  the  left-hand  side.  His  left  eye 
diverged,  and  I  learnt  from  his  doctor  that  this  had  been 
so  to  his  knowledge  for  years.  The  patient  had  never 
had  diplopia  ;  there  Avas  no  limitation  of  movement  in 
either  eye,  but  each  showed  nystagmic  movements  in 
lateral  positions.  He  complained  of  no  headaches,  and  of 
no  defect  in  the  sight  of  the  right  eye  ;  he  was  steadily 
at  work.  The  pupils  were  equal  and  equally  active  to 
direct  light.  There  was  no  pvoptosis  and  no  undue 
resistance  in  the  orbits  when  backward  pressure  was 
made  upon  the  eyeballs. 

The  vision  was:  R.  -^%  c  +  1*0  D.  sph.  =  | ;  L. 
counted  fingers  at  10  ft.,  not  improved.  Ophthalmoscopic 
examination  showed  pallor  and  primary  atrophy  Avith 
shallow  excavation  of  each  O.D. 

The  facies  and  hands  Avere  typical  of  acromegaly. 
There  was  great  enlargement  of  the  maxillae  (especially 
of  the  lower  jaAv),  of  the  frontal  and  nasal  bones.  The 
hands  were  spade-like  and  all  their  tissues  Avere  enormously 
hypertrophied.  Any  one  of  his  fingers  Avas  about  three 
times  the  bulk  of  the  corresponding  finger  of  my  OAvn 
hand.      The  feet  also  Avere  markedly  enlarged. 
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The  fields  charted  and  here  exhibited  are  of  the 
characteristic  bi-temporal  hemianopic  type.  Those  of 
May  10th,  1905,  I  did  not  personally  chart;  those  of 
five  yeai's  later  are  my  own  record.  I  am  inclined  to 
think  that  the  personal  equation  of  the  observer  rather 
than  any  certain  improvement  in  the  patient  accounts  for 
the  difi^erence  between  the  two  charts.  During  the 
summer  of  1905  the  patient  took  three  tabloids  of  thyroid 
extract  jper  diem  for  three  months.  This  was  all  the  treat- 
ment he  had.  When  I  saw  him  again  on  April  26th,  1910, 
I  learnt  he  had  w^orked  steadily  in  the  interval,  but  was 
quite  occasionally  off  work  on  account  of  tiredness  and 
shortness  of  breath  ;  he  had  no  headache  of  any  severity. 
The  vision  and  appearances  of  O.Ds.  were  unchanged  ; 
the  fields  of  this  date  are  reproduced.  The  patient  is  an 
unmarried  man  ;  I  learnt  from  him  that  sexual  inclination 
Avas  at  least  quiescent,  if  not  in  abeyance.  From  the 
long  and  unprogressive  character  of  the  case  any  malignant 
growth  may  safely  be  excluded  ;  adenoma  or  hyperplasia 
of  the  anterior  lobe  of  the  pituitary  body  with  hj'per- 
secretion  is  probably  the  correct  explanation  of  this 
case. 

Case  2. — Emira  W — ,  a3t.  47  years,  female,  married. 
First  seen  at  Moorfields  Eye  Hospital  on  November  5th, 
1909.  She  had  had  eight  children.  Her  first  three 
children  are  living ;  each  of  the  next  two  Avas  born 
prematurely  at  about  six  and  a  half  months  and  survived 
only  two  days  ;  two  children  alive  now  were  followed  by 
two  miscarriages,  and  her  tenth  pregnancy  resulted  in 
a  child  now  fet.  11  years.  The  living  children  all  said  to 
be  healthy. 

The  catamenia  ceased  w^hen  the  patient  was  set.  37  years, 
at  the  same  date  it  was  noticed  that  her  nose,  hands  and 
feet  began  to  enlarge  ;  an  old  photograph  which  the 
patient  was  able  to  produce  fully  confirmed  this  statement 
as  regards  the  facial  changes.  Although  the  hypertrophic- 
phenomena  are  quite  sufficiently  marked  E.  W —  is  not 
grossly  acromegalic. 


THE   PITUIORY  BODY  AND   LESIONS  OF  THE   OPTIC  CHIASMA.    63 

The  vision  of  the  left  eye  began  to  fail  between  six  and 
seven  years  before  I  saw  the  patient ;  the  sight  went  in  it 
from  the  left  hand,  i.e.,  temporal  side  first ;  it  was  quite 
blind,  with  no  P.L.  and  no  action  of  its  pupil  to  direct 
light  when  I  first  examined  it  :  it  had  been,  she  said,  totally 
blind  for  one  and  a  half  years.  The  sight  of  the  right  eye 
had  been  failing  for  twelve  months.      Its  V.  was  -j-.,,  not 

Fig.  12. 


Case  2.— Field  1.     Charted  November  5th,  1909. 

improved  by  lenses.  The  whole  temporal  field,  as  the 
chart  shows,  was  lost ;  the  nasal  field  well  preserved  ; 
the  hemianopic  pupillary  reaction  could  be  demonstrated. 

Ophthalmoscopically  there  was  primary  optic  atrophy  in 
each  eye,  and  considerable  diminution  in  the  size  of  the 
retinal  arteries. 

The  knee-jerks  were  present.  The  patient  had  ex- 
perienced much  headache  over  the  vertex  and  feelings  of 
giddiness  for  four  or  five  years.      There   appeared  to   be 
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some   slight  soft   enlargement  of  the  neck   in   the   region 
of  the  thyroid  gland. 

She  was  made  an  in-patient  ;  an  X-ray  picture  of  the 
skull  ^vas  obtained.  The  skiagram  was  not  a  very  satis- 
factory one  ;  it  was  sufficient  to  prove  that  there  was 
certainly  no  gross  enlargement  of  the  sella  turcica.  She 
Avas  treated  with  Merck's  pituitary  extract  tabloids,  gr.  ij, 


Case  2.— Field  2.     Charted  December  1st,  1909. 


three  times  a  day.  At  the  end  of  three  weeks  she  left 
the  hospital,  feeling  much  better  and  brighter,  and  all 
headache  had  ceased.  The  vision  of  the  right  eye  was  |-, 
3  letters.      Pituitary  tabloids  were  continued. 

On  March  18th,  1910,  she  had  no  headaches;  thought 
her  vision  better;  '^  she  could  see  either  to  write  or  to 
read  a  letter  now."  The  V.  was  |  partly.  The  pituitary 
extract  was  stopped  and  i>;v.  v  of  thyroid  extract  tliree 
times  a  day  were  ordered    to   be    taken    under    her    local 
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doctor's  supervision.  The  field  charted  shows  a  decided 
gain.  Coupled  with  the  patient's  observation  and  remarks, 
and  the  relief  of  headache,  there  can,  I  think,  be  no  doubt 
there  had  been  a  definite  improvement.  Whether  this  is 
to  be  attributed  to  treatment  or  not  cannot  be  absolutely 
stated.  Varying  incidence  of  pressure  of  pituitary  body 
tumours  is  generally   admitted.      The  chronological  onset 


Case  2.— Field  3.     Charted  March  ISth,  1910. 


of  sym})toms  in  this  case  is  also  a  feature  of  interest;  the 
premature  development  of  the  menopause  in  association 
with  first  changes  in  the  facial  bones  occurred  a  year 
after  the  birth  of  her  last  child,  and  Avas  followed  three 
and  a  half  years  later  by  the  first  noticed  failure  of  sight 
in  the  left  eye.  As  so  often  when  the  cases  of  chiasma 
lesion  come  under  observation  one  eye  is  totally  blind,  the 
other  retains  only  its  nasal  field  ;  we  have  to  rely  on  the 
history  of  sight  failure  to  say  on  what  part  of  the  visual 
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pathway  pressure  was  first  exerted^  and  to  picture  to  our- 
selves the  extension  of  the  tumour  ;  the  temporal  field  of 
the  right  eye  in  this  case  began  to  fail  five  and  a  half 
years  after  that  of  its  fellow  eye,  and  six  months  after  the 
left  eye  Lad  reached  total  blindness. 

Case  3. — In  the  O'phthalmic  Review,   vol.  xxvii,    1908, 


Case  3.— Field  1.    Charted  November  7th,  1906. 


p.  97,  I  published  a  case  of  chiasma  lesion  Avhich  improved 
under  the  administration  of  thyroid  extract. 

F.  H — ,  male,  a3t.  26  years,  came  under  my  care  at  St. 
Thomas's  Hospital  in  March,  1906.  He  was  the  fourth 
child  of  a  family  of  five,  all  of  whom  were  living  and  in 
good  health;  the  patient  himself  had  always  had  good  sight^ 
and  had  been  a  good  shot  until  two  years  before  he  came 
to  me.  Eighteen  months  before  I  saw  him  he  began  to 
recognise  a  defect  in  his  sight;  before  long  it  was  so  bad 
as  to  stop   him  working  as  a  labourer,  and  he  expressly 
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informed  me  that  the  defect  prevented  him  seeing  people 
when  they  passed  him  "  on  the  left-hand  side/^  When 
he  closed  his  right  eye  he  was  at  this  time  unable  to  see 
objects  on  his  left,  but  could  see  clearly  on  his  right  side. 
He  became  an  in-patient  of  a  provincial  hospital  and  was 
ti'eated  for  five  weeks  energetically  with  anti-syphilitic 
remedies.      The  sight  of  the   left  eye  was    pi^actically   nil 


Case  3.— Field  2.      Charted  March  11th,  1908. 


when  he  was  discharged.  The  sight  in  the  right  eye 
now  began  to  deteriorate,  and  he  soon  found  he  could  no 
longer  see  towards  his  right-hand  side.  He  was  receiving 
out-patient  treatment.  When  he  came  to  me  he  had 
headache  over  the  vertex  of  some  severity,  and  some 
tenderness  in  the  suboccipital  region.  A  man  of  medium 
height  and  build  he  showed  no  signs  of  acromegaly. 
Vision  of  R.  eye  was  -^^  partly,  of  L.  no  P.L.  Tlie  right 
pupil  alone  responded  to  direct  light,  and  best    when   the 
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light  was  concentrated  on  the  tempoi'al  side  of  its  retina. 
Each  O.D.  was  markedly  pale  from  primary  atrophy.  All 
other  cranial  nerves,  including-  the  olfactory,  were  normal. 
The  I'ight  field  charted  on  the  perimeter  shoAved  a  blind 
temporal  half  and  a  seeing  nasal  half  bounded  by  a  sharp 
vertical  line  passing  in  immediate  contiguity  [^to  the 
fixation  point.      I   regret  to  say   that  copies   of   this  field 


Case  3.— Field  .3.     Charted  April  2()tli.  1910. 


are  missing.  Careful  examination  of  the  nervous  system 
and  all  organs  of  the  body  showed  all  to  be  healthy. 
The  nose  and  its  accessory  sinuses  were  reported  to  be 
normal  by  a  competent  rhinologist.  I  treated  the  case 
with  gr.  V  of  thyroid  extract  twice  a  dav,  and  this  has 
been  continued  ever  since,  with  only  very  occasional 
temporaiy  interruptions,  from  March  21st,  1906,  till  the 
present  time.  In  August,  1906,  all  headache  had  ceased 
and  he  had   started  work.      By  the  end  of  the  year  the 


PLATE  VIII. 

Illustrates  Mr.  J.  Herliert  Fisher's  paper  on  The  Pituitary  P>udv 
and  Lesions  of  the  Optic  Chiasma  (p.  51). 
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right  eye  had  f  of  vision  ;  its  field  had  greatly  iin|)rc)ve(l. 
In  Marcli,  1908,  vision  was  {;  ;  field  as  charted;  no 
headaches ;  working  as  a  labourer,  wheeling  barrows 
along  planks  without  difficulty.  He  married  in  1907, 
but  I  learn  from  him  tliat  he  suffers  from  impotence,  and 
has  never  been  competent  in  this  direction  since  marriage. 
Fields    taken    this   year    (1910)    show,  I  am  sorry  to  say. 


Case  3.— Field  4.     Cli.irted  December  1-lth,  1910. 


some  deterioration  again;  the  left  eye  has  never  recovered 
P.L.  ;  the  right,  however,  still  reads  |^  partly."  He  is 
engaged  now  as  greenkeeper  on  a  golf  course.  On 
December  14th,  1910,  skiagrams  were  taken  of  hands, 
feet,  and  skull,  '^j'hose  of  the  extremities  showed  no 
bone  changes.  The  skiagram  of  the  skull  shoAvs,  I  think 
undoubtedly,  some  enlargement  of  the  sella  turcica,  but 
no  gross  erosion  of  bone  (PI.  VIII). 

F.  H —  is  an  example    of  presumably  a   non-malignant 


70    THE   PITUITARY  BODY   AND   I.KSIONR   OF  THE   OPTIC   CHIARMA. 

gTOAvtli  of  tlie  pituitaiy  body  involving"  tlie  visual  pathways 
at  the  chiasnia,  without  either  acromegaly  or  adiposity, 
but  with  sexual  incapacity.  Greatly  benefited  by  thyroid 
treatment,  he  has  latterly,  after  five  years,  been  inclined 
to  relapse.  When  I  last  saw  him  on  December  14th,  1910, 
I  supplemented  the  thyroid  tnbloids  by  ordering-  him  to 
take  daily  gr.  ij  of  the  extract  of  pituitary  gland,  anterior 


Case  4.— Field  1.     Cliarted  March  2nd,  1910. 


lobe  on!}",  which  I  recently  obtained  from  Armour,  of 
Chicago,  and  which  alone  is  likely  in  Cushing's  opinion 
to  be  of  therapeutic  value  in  these  cases.  No  time  has  yet 
elapsed  to  show  if  there  is  any  response  to  this  treatment. 

Case  4. — This  case  is  an  important  example  of  Frohlich's 
syndrome  in  an  adnlt. 

j\[.  L — ,  female,  married,  ast.  34  years  when  I  first 
saw  her  at  St.  Thomas's  Hospital  on  March  2nd,  1910. 
Has  two  children,  a  girl,   ast.   9   years,   and  a  boy,  ^t.  7 
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years.  No  miscarriages.  The  catamenia,  after  the  birth  of 
her  last  child,  had  been  irregular,  occurring  only  at 
three-  or  four-month  intervals.  For  nearly  four  years 
there  had  been  complete  amenorrhoea.  Six  years  ago 
she  had  suffered  from  headaches,  and  the  vision  at  times 
was  misty.  On  April  5th,  1906,  she  was  seen  at  an 
ophthalmic  hospital  ;  direct  vision  in  each  eye  was  then  |r. 


Case  4.— Field  2.     Charted  April  6th,  1910. 

^lydriasis  was  employed;  no  ophthalmoscopic  note  made. 
In  June,  1908,  she  was  again  seen  at  the  same  hospital  in 
London  by  another  surgeon  ;  the  vision  of  the  right  eye 
was  then  -jpg-,  of  left  eye  less  than  -^q.  The  note  was  made  : 
"  H.,  pale  nerve  ;  L.,  optic  atrophy.  Loss  of  temporal  field 
noticed  in  left  eye  for  the  last  three  months  ;  no  specific 
history.  The  atrophy  looks  primary;  ?  early  tabes."  No 
treatment  was  given.  Perimeter  apparently  not  used. 
When  I   saw  the  patient  in  March,  1910,  she  told  mc  tlio 
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left  eye  failed  first,  and  from  the  temporal  side  ;  the  right 
eye  began  to  fail  soon  after,  also  from  its  temporal  side. 
About  two  years  ago  the  left  eye  was  as  defective  in  sight 
as  the  right  now  is ;  it  then  improved  again  while  the 
right  eye  went  further  blind.  Deterioration  of  sight  was 
progressive  and  more  rapid  in  the  last  two  years. 

The   patient  had   been   getting   gradually  much  fatter, 

Ficx.  21. 
LEFT 


Case  4.— Field  .S.     Charted  May  4t]i,  1910. 


but  there   was   no    material   change    in    features    and    no 
enlargement  of  hands  or  of  feet. 

The  pu]nls  were  equal  ;  the  left  acted  well  to  direct 
illumination,  but  in  the  case  of  the  right  there  was  no 
response  to  direct  light.  Vision  of  right  no  P.L.,  though 
the  patient  said  that  at  times  she  could  see  a  light  with 
the  eye  by  turning  it  to  the  right  side.  Vision  of  left 
eye  less  than  -g'y  ;  could  occasionally  mnhe  out  a  word  of 
Jaeger  18  with  much  difficulty.      Ophthalmoscopic  exami- 
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nation  sliOAvcd  atlvoDCcd  primary  atrophy  of  eacli  optic 
nervOj  one  disc  being  as  pale  as  the  otlier,  and  tlic  retinal 
vessels  of  good  size. 

The  field  of  the  left  eye  charted  with  the  perimeter  Avas  a 
fidl  nasal  field,  separated  by  a  vertical  line  passing  throngh 
the  fixation  point  from  tlie  totally  blind  tcmjioral  half. 
She  said  she  experienced  at  times  pains  in  the  abdomen, 
Fm.  22. 
LEFT. 


Ca.se  4.— Field  4.     Cliartod  ,Tnn(>  1st,  1910. 


back  and  legs,  but  not  of  a  shooting  character;  a  good 
deal  of  headache.  I'he  ontlines  of  thyroid  gland  conld 
not  be  seen  or  palpated.  She  took  gr.  v  of  thyroid 
extract  three  times  a  day  for  a  month.  At  the  end  of 
the  month  there  was  no  improvement  in  headaches  or  in 
the  sight  or  visual  field.  Pituitary  extract  gr.  ij  of  Merck's 
preparation  was  substituted  for  the  thyroid  treatment. 
After  a  month  of  this  1  made  her  an  in-patient.  A 
skiagram  of  the  skull  was  taken  and  showed  decided  loss 
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of  outline  of  the  pituitary  fossa^  the  dorsum  sellaB  being 
particuhirly  destroyed  (PI.  IX).  Wassermann's  and  von 
Pirquet's  tests  were  both  uegativ^e.  She  weighed  13  st. 
5^  lb.,  nearly  2  st.  more  than  three  years  ago,  and  was 
everywhere  grossly  fat.  There  is  no  anosmia  in  this  case. 
In  August  she  was  taking  both  thyroid  exti^act  and 
pituitary  extract.     She  thought  her  vision  often  worse  early 


Case  4.— Field  5.     Charted  November  2nd,  1910. 


in  the  morning  and  clearer  later  in  the  day.  She  had 
considerable  headache  and  complained  of  drowsiness. 
The  field  and  vision  were  practically  "unchanged.  She 
now  weighed  13  st.  12  lb.  Early  in  November  I  made 
her  again  an  in-patient.  She  was  having  much  more 
headache,  and  experienced  overpowering  sleepiness  :  she 
would  fall  asleep  while  sitting  in  the  out-patient  room, 
and  if  roused  would  be  asleep  again  in  another  minute. 
Surely  "  the  fat  boy  in  Pickwick  "  must  have  belonged  to 


M 


PLATE  IX. 

Illustrates  Mr.  J.  Herbert  Fisher's  paper  on  The  Pituitary  Body 
aud  Lesions  of  the  Optic  Chiasma  (p.  51). 


PLATE   X. 

Illustrates  Mr.  J.  Herbert  Fisher's  paper  on  The  Pituitary  Bodj 
and  Lesions  of  the  Optic  Chiasma  (p.  51). 
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this  class  of  case.  She  also  had  been  having  severe  pains 
in  the  upper  part  of  the  abdomen  on  the  left  side  :  I 
wondered  whether  changes  in  the  suprarenal  gland  might 
be  responsible.  A  further  skiagram  (Pl.X)  was  obtained 
at  this  date.  As  an  in-patient  I  treated  her  with  gr.  ij 
of  Armour's  extract  of  the  anterior  lobe  which  I  had  by 
now  obtained ;  she  lost  her  headache  and  her  abdominal 
pain ;  all  drowsiness  disappeared  and  she  became  an 
active  worker  in  the  ward.  After  about  three  weeks  she 
went  out,  still  taking  the  special  pituitary  extract.  She 
had  gained  weight  slightly  during  her  stay  in  the  hospital. 
As  an  out-patient  still  taking  the  special  pituitary  extract 
her  weight  fell  to  13  st.  7  lb.,  she  remained  free  from 
headache  and  drowsiness,  and  was  altogether  brighter 
and  more  cheery. 

Note. — March  22nd,  1911.  This  is  still  her  condition  at 
the  present  date  ;  she  is  taking  the  same  treatment,  but 
her  weight  is  again  slightly  increased. 

This  patient  is  another  striking  object  lesson  of  the 
necessity  to  use  the  perimeter,  and  to  get  a  careful  history 
of  the  failure  of  sight,  in  all  cases  of  atrophy.  She  is  a 
perfect  example  of  Frdhlich's  dystrophia  adiposo  genitalis 
in  an  adult. 

Case  5. — J.  H — ,  male,  married,  a^t.  46  years,  was  a 
patient  from  the  West  Indies  whom  I  saw  privately  on 
June  29th,  1908. 

His  liistory,  sifted  into  chronological  order,  was  that 
for  eighteen  months  all  sexual  desire  had  ceased.  For 
nine  months  he  had  been  suffering  froiu  headaches ; 
originally  frontal  in  situation,  they  had  latterly  been 
experienced  in  the  occipital  region  on  waking,  while  the 
pain  would  shift  to  the  vertex  later  in  the  day.  He  had 
been  getting  dull  and  heavy  in  the  head,  while  his 
memory  would  occasionally  fail  him,  e.g.,  in  conversation. 
On  three  or  four  occasions  in  the  previous  three  months 
he  had  had  attacks  of  giddiness ;  there  was  no  deafness. 
He  had  noticed  failure  of  vision  in  the  right  eye  four 
weeks  before  I  saw  him  ;  he  considered  that  his  left  eye 
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was  beginniuo"  to  deteriorate  in  the  last  fortnight  while 
on  the  Atlantic  voyage,  and  that  there  was  a  more  rapid 
failure  oE  sight  during  the  last  three  days.  Bdfore  leaving 
the  West  Indies  he  had  experienced  difficulty  in  seeing 
rows  oi  cocoa  plants  straight,  and  in  counting  the  rows, 
and  on  his  voyage  had  some  diplopia,  for  he  saw  two 
steamers  where  one  existed,  and  on  another  occasion  saw 
a  passing  vessel  with  four  funnels  in  place  of  the  two  she 
possessed.  He  had  not  lost  flesh,  but  felt  older.  On  the 
day  that  I  saw  him  he  said  his  right  eye  and  the  right 
side  of  his  nose  were  tender  to  touch,  and  he  had  had  what 
he  called  neuralgia  of  the  right  temple  on  the  same  day  ; 
he  had  also  that  day,  when  sitting  in  the  courtyard  of  his 
hotel,  seemed  to  see  everything  through  a  faint  blue  haze. 

He  was  one  of  four  survivors  of  a  family  of  ten 
children  ;  three  born  before  my  patient  died  in  early  life, 
two  of  them  a  few  hours  after  their  birth ;  there  had  also 
been  one  stillbirth.  More  precise  details  of  his  mother's 
family  could  not  be  ascertained.  He  had  lost  all  his  upper 
teeth,  but  his  physiognomy  did  not  suggest  syphilitic 
inheritance.  No  evidence  in  favour  of  acquired  venereal 
disease  was  elicited. 

The  direct  vision  of  the  right  eye  was  -q~q  ;  of  the  left 
eye  ^,  but  not  ^.  The  fields  charted  are  reproduced  :  a 
typical  nasal  field  alone  exists  in  the  right  eye,  and  a 
small  loss  of  about  10°  is  shown  from  the  upper  part  of  the 
temporal  field  of  the  left  eye.  Ophthalmoscopic  exami- 
nation showed  optic  discs  which  were  not  conspicuously 
atrophic  ;  but  I  was  inclined  to  think  the  right  disc  was 
a  trifle  })ale  in  comparison  with  the  left.  There  was  no 
optic  neuritis  or  change  in  retinal  vessels. 

There  was  no  proptosis. 

'J'he  patient  having  stated  that  he  had  observed  a  slight 
reddish  discharge  of  mucus  from  the  nose,  mainly  from 
the  right  side,  I  had  the  nose  fully  examined  by  an  aural 
surgeon  :  his  report  was  that  there  was  no  growtli  in  the 
nose  ;  there  was  a  slight  deflection  of  the  nasal  septum, 
of  a  sinuous  shape,  and  this  explained  the  limited  obstruc- 
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tion.  The  discharge  alluded  to  was  very  trivial^  and  my 
colleague  considered  it  came  from  the  throat ;  it  was 
observed  slightly  streaked  with  blood  on  coughing  in  the 
morning  only. 

I  ordered  him  to  take  gr.  v  of  thyroid  extract.  A 
week  later  he  was  seen  by  Dr.  Risien  Russell,  who  ao-reed 
with  my  observations  and  diagnosis  of  pituitary  body 
hypertrophy  or  growth,  and  in  the  absence  of  any  reason 
to  suspect  a  gumma  approved  of  the  treatment. 

The  patient  was  subsequently  seen  by  a  surgeon,  and 
the  question  of  operation  was  discussed,  but  not  enter- 
tained. He  returned  to  the  West  Indies,  and  the  last 
report,  early  in  1910,  was  to  the  effect  that  he  was  going 
downhill  rather  fast,  but  no  exact  details  were  reported. 

The  case  was  a  rapid  one  ;  notable  features  are  the 
early  loss  of  sexual  capacity  as  a  first  symptom.  Seen 
four  weeks  after  the  onset  of  visual  disturbance  ati'ophy 
of  optic  discs  was  not  yet  apparent ;  the  subjective 
symptoms  of  failure  of  left  eye  may  be  relied  upon  :  ^ 
was  the  best  direct  vision.  The  blue  haze  has  been  reported 
in  similar  cases  ;  special  vulnerability  of  the  macular  fibres 
is  probable.  The  commencing  loss  of  temporal  field  in  left 
eye,  though  slight,  was  definite.  The  rapid  development 
and  unfavourable  progi-ess  of  the  case  renders  malignant 
growth,  either  sarcoma  or  carcinoma,  a  strong  proba- 
bility. Early  neuralgic  pain  from  involvement  of  the  fifth 
cranial  nerve  on  the  side  of  greatest  visual  disturbance 
may  perhaps  suggest  an  infiltrating  and  invading  character 
as  a  property  of  the  lesion. 

Case  6. — For  permission  to  report  this  case  I  am 
deeply  indebted  to  my  colleague,  Mr.  Chas.  A.  Ballance, 
who  kindly  allowed  me  to  examine  his  patient. 

R,  B — ,  male,  a3t.  35  years,  was  made  an  in-patient  of 
St.  Thomas's  Hospital   on  April  9th,   1908. 

The  family  history  and  previous  personal  history 
present  no  points  of  importance.  Five  months  before 
admission  the  patient  had  a  convulsive  attack  followed  by 
three    fainting   attacks,   with    loss   of    consciousness ;   no 


PLATE   XI. 

Illustrates  Mr.  J.  IIerl)ert  Fisher's  paper  on  The  Pituitary  Body 
and  Lesions  of  the  Optic  Chiasma  (p.  51). 
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vomiting  oi*  loss  of  control  of  spliincters.  Two  days  latiT 
impairment  of  the  sight  of  the  riglit  eve  was  observed. 
Since  then  he  had  become  drowsy,  and  experienced  head- 
ache in  the  temporal  and  frontal  regions.  He  was  a  strongly 
bnilt,  healthj'-looking  man,  with  no  signs  of  acromegal^^ 

He  had  totally  lost  the  sense  of  smell.  My  own  note 
on  the  eyes  was  made  on  May  6th,  1908,  as  follows  : 
"Movements  of  eyes  not  limited  in  any  direction,  but 
there  is  nystagmus  in  extreme  positions,  especially  when 
the  eyes  are  lateralised  to  the  left.  Riglit  eye  has  no 
P.L.  I  found  the  patient  unable  to  describe  how  or  in 
what  order  the  right  visual  field  lost  its  function.  In 
the  left  eye  there  was  a  characteristic  loss  of  the  temporal 
field  obvious  to  finger-testing  (no  opportunity  to  use  the 
perimeter).  Each  O.D.  was  pale  and  atrophic,  the  right 
more  conspicuously  so  than  the  left ;  primary  atrophy  ; 
large  central  cnps ;  vessels  of  good  size ;  evidently  no 
antecedent  papillitis  ;   fundi  otherwise  normal.*' 

All  other  organs  were  normal,  except  that  there  was  a 
cloud  of  albumen  in  the  nrine.  The  patellar-jerks  were 
present  in  each  leg,  but  that  of  the  left  side  was  the  more 
marked;    Babinski's  sign  was  obtained  on  each  side. 

A  skiagi-am  (PI.  XI)  shows  considerable  erosion  of 
the  sella  turcica. 

On  April  30th  preliminary  tracheotomy  was  performed. 
On  May  9th  Mr.  Ballance  divided  the  palate,  removed 
the  vomer  and  inferior  turbinate  bones,  and  gained  access 
to  the  dura  mater  through  the  sphenoidal  air-cell ;  on 
incising  the  dura  the  tumour,  which  pulsated  freely,  was 
exposed  ;  free  haemorrhage,  however,  necessitated  plugging 
of  the  wound,  and  nothing  further  could  be  accomplished. 
The  patient  failed  to  rally,  and  died  five  hours  later. 
Some  proptosis  of  the  right  eye  had  developed. 

One  of  the  great  difficulties  of  this  route  of  operation 
is  the  depth  of  the  track  and  the  very  small  interval 
which  exists  between  the  cavernous  sinuses  ;  the  I'isk  of 
sepsis  must  be  considerable.  Gushing  attaches  consider- 
able value  to  preliminary  dosage  with  urotropin  as  a 
VOL.    XXXI,  7 
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preventive  of  infection.  The  free  haemoi-rliage,  coupled 
with  rapid  development  of  proptosis  of  the  right  eye, 
perhaps  suggests  that  the  cavernous  sinus  on  this  side 
was  encountered. 

The  autopsy  revealed  a  lobulated  tumour, red  in  colour, 
in  the  region  of  the  pituitary  body,  and   attached  to   the 
nnder-surface    of  the  brain.      It   measured    about    2    ins. 
both  transversely  and  from  before  backwards.  Posteriorly 
it  extended  to  the  anterior  border  of  the  pons,  anteriorly 
to  the  olfactory  bulbs;  it  lay   rather  more  to   the  right 
than  to  the  left  of  the  mid-line ;    it  had  indented  without 
invading   the  adjacent   brain-substance  ;    the  main    mass 
was  attached  by  a  stalk  to  a  portion  of  the  growth  situated 
in  the  sella  turcica.      The  tumour  had  severely  compressed 
the  right  olfactory  tract,  and  also  that  of  the  left  side  to 
a  less  degi'ee.     The  optic  nerves  were  stretched  astride 
the   growth;   the  right  nerve  was  imbedded  in  a   sulcus 
between   two  of   the  lobules,    and    had   suffered  severely 
from   pressure.      The   posterior    part    of   the   right    optic 
tract,  together  with  the  right  crus,  was  pressed  on  by  the 
tumour.      The  third  nerve  on  the  right  side  was  stretched 
over  the  posterior  part  of  the   swelling.      Other  cranial 
nerves  not  markedly  involved.    All  thoracic  and  abdominal 
viscera  were  found  to  be  healthy. 

I  have  been  unable  to  trace  a  record  of  any  micro- 
scopical examination  of  the  tumour.  It  presented  the 
appearance  of  a  soft  sarcoma,  and  was  so  regarded.  The 
rapid  development  of  symptoms  and  large  bulk  of  the 
mass  formed  in  so  short  a  time  can  leave  little  doubt 
about  its  malignant  character. 

In  the  next  two  cases,  though  the  diagnosis  is  less 
certain  than  in  the  preceding  six,  I  have  little  doubt  the 
chiasma  was  involved  in  each. 

Case  7. — Wm.  M — ,  set.  48  years,  male,  was  seen  by 
me  at  Mooriields  Eye  Hospital  on  August  18th,  1900. 

He  gave  a  history  of  venereal  disease,  probably  syphilis, 
thirty  years  earlier. 

He   told  me  he  had  had  a  squint  three  years  earlier, 
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that  his  doctor  tested  him  with  a  candle^  and  that  "  the 
left  eye  went  back  into  position  in  three  weeks,  the  right 
eye  in  seven  weeks."  I  do  not  pretend  to  interpret  his 
meaning. 

He  complained  to  me  of  a  mist  in  front  of  his  eyes 
during  the  last  three  months  ;  he  thought  his  sight  better 
in  a  dull  light ;  formerly  he  smoked  two  pipes  a  day,  but 
he  had  abstained  from  all  tobacco  for  sev'en  weeks. 

His  knee-jerks  were  normal  ;  there  was  no  Rhomberg's 
sign. 

His  vision  was  only  -^^^j,  and  J.  20  wearing  pres- 
byopic correction,  in  either  eye.  The  pupils  showed  no 
obvious  reaction  either  to  light  or  on  convergence.  Each 
optic  disc  was  pale,  the  lamina  cribrosa  unduly  exposed, 
the  arteries  rather  reduced  in  size. 

Of  the  fields  charted  on  September  1st,  1900,  I 
remarked  that  they  were  rather  unusual  but  suggested 
a  lesion  near  the  chiasma,  either  sclerosis  or  gumma. 

A  month  later  the  fields  were  more  characteristically 
those  of  bi-temporal  hemianopia.  The  patient  had  no 
impairment  of  smell,  and  no  nasal  discharge.  The  fact 
that  he  had  gained  1  st.  in  weight  in  twelve  months  was 
suggestive  of  pituitary  body  lesion.  Dr.  James  Taylor, 
who  saw  the  patient  at  my  request,  thought  the  history  of 
ophthalmoplegia  externa  and  the  absence  of  headache 
unusual  in  pituitary  cases. 

On  October  13th,  1900,  the  functions  of  the  olfactory 
nerves  and  of  the  fifth  nerves  were  again  investigated 
and  found  to  be  normal. 

On  November  10th,  1900,  the  fields  were  still  of  the 
bi-temporal  hemianopic  type.  The  patient  recognised  the 
defect,  and  was  in  the  habit  of  so  directing  either  eye  that 
he  might  get  the  image  of  any  object  he  desired  to  see  on 
the  temporal  half  of  the  retina  in  use.  There  appeared 
now  to  be  an  ill-defined  area  in  the  upper  nasal  part  of  each 
retina,  which  had  some,  but  very  imperfect,  sight;  it  was 
recognised  by  the  patient  when  I  was  using  the  perimeter. 

At  this  date  he   complained  that  he   had  been  having 
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some  pain  o£  aching  character  at  the  back  of  the  head, 
in  the  himbar  region  and  down  the  right  leg,  and  in  the 
preceding  week  some  pain  of  lightning  character  at  the 
back  of  the  right  thigh.  The  head  pain  was  severe  and 
left  the  back  of  his  head  quite  sore. 

The  right  pupil  now  measured  5  mm.,  the  left  4  mm. 
Both  were  totally  inactive  as  before.  Vision  was  un- 
changed. No  limitation  of  ocular  movements.  No 
proptosis.  No  discomfort  or  resistance  when  backward 
pressure  was  made  on  the  eyeballs. 

The  patient  was  treated  with  considerable  doses  of 
iodide  of  potassium,  and  with  10  gr.  of  thyroid  extract 
per  diem  from  the  beginning.  By  the  end  of  November, 
1900,  he  had  lost  a  stone  in  weight.  He  did  not  attend 
after  the  end  of  1900,  but  on  inquiry  of  his  doctor  I 
learnt  that  on  April  13th,  1903,  he  was  still  living,  and 
had  developed  no  general  symptoms  of  cerebral  tumour  ; 
his  vision  was  only  P.L.,  and  his  doctor  could  not  tell  me 
in  what  part  of  the  retinae  this  small  amount  of  sight  was 
preserved. 

Case  8. — This  case  is  one  where  an  absolute  diagnosis 
is  again  not  possible. 

A.  H — ,  male,  «t.  47  years,  was  admitted  by  me  to 
Moorfields  Eye  Hospital  on  October  29tli,  1906,  and  was 
an  in-patient  for  two  months. 

There  was  a  history  pointing  to  gonorrhoea  fourteen 
years  earlier,  but  no  admission  of  syphilis. 

He  had  injured  his  left  eye  when  aged  twenty -five  years 
with  a  piece  of  wire.  A  penetrating  injury  had  left  remains 
of  a  traumatic  cataract  and  a  blocked  pupil  in  this  eye, 
so  that  no  ophthalmoscopic  examination  was  possible.  It 
was  noted  that  when  light  was  thi'own  from  the  nasal 
side  on  the  left  eye  the  pupillary  response  of  the  right 
eye  was  less  brisk  than  when  thg  illumination  of  the 
left  eye  was  made  from  the  temporal  side.  In  view  of  the 
injury  and  the  unknown  condition  of  the  fundus  too  much 
stress  must  not  be  placed  on  this  observation.  The  projec- 
tion of  this  injured  eye  was  faulty,  but  especially  so  towards 
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tlie  nasal  side.  The  right  eye  had  f  of  direct  vision,  but 
liad  totally  lost  the  upper  temporal  quadrant  of.  its  field,  as 
shown  by  the  chart  reproduced.  Its  light-sense  and  colour- 
sense  were  normal.  The  jnijiils  acted  well  to  light,  and  on 
accommodation;  the  contraction  to  light  was  associated  with 
hippus.  Concentration  of  light  on  the  lower  inner  part  of 
the  retina  pi'oduced  a  less  perfect  pupillary  response. 


Case  S.— Field.     Cliartecl  December  17th,  1906. 


The  patient  had  begun  to  notice  failure  of  his  vision 
five  years  earlier,  and  at  the  same  time  began  to  get 
severe  frontal  headache,  almost  incessant  for  weeks. 
Though  he  had  vomited  very  occasionally  it  Avas  not  a 
feature  of  his  condition.  About  three  and  a  half  years 
ago  he  had  developed  a  thick  discharge  from  both  nostrils ; 
this  had  ceased  shortly  before  I  saw  the  patient.  For 
two  or  three  months  his  memory  and  power  of  concentra- 
tion  had    deteriorated ;   he  had  observed  some  numbness 
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of  the  right  side  of  the  forehead  for  two  or  three  weeks. 
During  the  last  fourteen  days  he  had  been  seized  by  two 
or  three  attacks  of  unconsciousness,  in  one  of  which  his 
tongue  was  bitten;  no  aura  or  convulsions.  Had  always 
been  a  moderate  smoker  and  drinks ;  at  one  time  had 
chewed  tobacco,  but  ceased  this  habit  three  years  earlier. 

He  was  a  sturdy,  stout  man,  with  deliberate,  but  not 
inco-ordinate,  articulation.  No  tremor  of  extremities  or 
of  tongue.  Co-ordinated  his  movements  very  fairly  with- 
out the  use  of  sight.  Hand-grasps  were  strong  and  equal. 
There  was  no  Rhomberg's  sign.  The  right  knee-jerk  was 
absent  ;  a  tap  on  the  right  patellar  tendon  produced  an 
adduction  of  the  left  thigh,  which  was  the  more  marked 
if  tJie  legs  were  separated.  The  left  knee-jerk  was 
abnormally  brisk  and  occasionally  was  associated  with 
contraction  of  the  extensor  muscles  of  the  right  thigh. 
The  plantar  reflexes  were  not  obtained,  but  on  each  side 
plantar  stimulation  gave  rise  to  brisk  contraction  of  the 
tensor  fasciee  femoris  muscle.  Superficial  trunk  reflexes 
were  normal.      The  patient  had  complete  anosmia.    . 

The  right  optic  disc,  the  only  one  Avhich  could  be  seen, 
was  the  subject  of  early  primary  atrophy. 

All  other  cranial  nerves  were  examined  and  found 
normal ;  hearing  was,  however,  rather  dull,  especially  of 
the  right  ear. 

A  scar  on  the  penis,  not  necessarily  of  a  Hunterian 
chancre,  was  observed.  Of  sensation  it  was  recorded 
that  heat  applied  to  either  great  toe  gave  the  sense  of 
cold  ;  otherwise  sensibility  was  normal. 

There  was  nothing  of  special  importance  in  the  thoracic 
or  abdominal  organs.  At  the  end  of  November, Avhile  in  the 
hospital,  the  patient  had  four  fits  in  thirty-six  hours.  There 
was  complete  unconsciousness  ;  the  urine  Avas  voided  in 
one  of  the  four  attacks.  At  the  end  of  the  first  fit  there 
was  kickinof  of  the  rigrht  les"  downwards.  No  deviation 
of  eyes  was  present.  After  recovery  of  consciousness 
there  was  no  aphasia,  and    the   knee-jerks   were  as  usual. 

The  patient  was  discharged  on  December  22nd,  1906. 
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Note. — This  patient  was  again  seen  in  February,  1911. 
There  was  no  change  in  his  condition  in  any  respect.  A 
skiagram  of  his  skull  was  obtained  ;  it  revealed  no  dis- 
organisation of  the  sella  turcica.  It  cannot  be  said  that  a 
pituitary  body  lesion  is  by  any  means  certain  in  this  case. 

Case  9. — A  case  where  I  think  the  diagnosis  can  be  in 
no  doubt,  but  where  symptoms,  apart  from  visual  symptoms, 
are  very  inconspicuous. 

W.  F.  C — ,  male,  single,  was  £et.  44  years  when  I  first 
saw  him  as  a  private  patient  on  January  11th,  1910.  He 
had  had  good  sight  until  six  months  before  his  visit. 
During  the  second  half  of  1909  he  had  found  the 
daylight  strong  to  his  eyes,  and  found  he  could  not  see 
print  well  with  his  right  eye,  and  that  he  could  not  see 
to  the  temporal  side  with  this  eye.  The  direct  vision  of 
this  eye  was  ^-q,  not  improved  by  lenses.  The  left  eye 
saw  ^  and  a  few  letters  of  ^  with  a  —0*5  D.  cyl.  lens. 
Neither  disc  was  obviously  atrophic,  but  each  showed  an 
unusually  large  and  deep  central  cup.  The  cup  in  the 
right  disc  was  of  the  slipper  variety,  its  limits  shelving 
gradually  toward  the  temporal  side ;  the  cup  in  the  left 
disc  Avas  sharp  and  abrupt  in  its  whole  circumference. 
There  was  no  pathological  tension  and  no  objective  signs 
or  subjective  symptoms  of  glaucoma.  The  fields  were 
perimetrically  charted  and  are  seen  to  show  a  full  right 
field,  while  the  left  had  lost  the  greater  part  of  its 
temporal  area.  There  were  two  areas  in  the  temporal 
scotoma,  shaded  in  the  chart,  where  very  dim  vision  was 
appreciated.  The  patient  thought  that  on  the  Sunday 
before  I  examined  him  the  temporal  part  had  been  even 
more  obscured,  and  doubted  if  on  that  day  he  Avould  have 
seen  any   object  on  this  hand. 

The  patient  denied  all  venereal  disease;  had  recognised 
no  alteration  in  the  configuration  of  his  face  or  in  the  size 
of  his  hands  or  feet.      He  had  no  headache. 

I  arranged  with  him  to  see  a  neurologist  before  treat- 
ment was  initiated.  Unfortunately  he  did  not  act  on 
this  advice  and  no  treatment  was  carried  out. 
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Oi'Hi'H.  Soc.  Tkan.s.     Vol.   XXXI.     Plate  XII. 


Case  9  (W.  F.  C— ). 


AtUat-d  &'  Son,  ImJ>r. 


PLATE   XII. 

Illustrates  Mr.  J.  HerV)ert  Fisher's  paper  on  ThePituitary  Body 
and  Lesious  of  the  Optic  Chiasnia  (p.  51). 
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After  an  interval  of  twelve  moiitlis  I  saw  tins  patient 
again  on  Jannary  5tli,  1911.  He  had  liad  no  fiirtlier 
advice,  and  had  eontinued  his  work,  whieh  was  of  a 
clerical  character.  I  learnt  that  he  had  gained  28  lbs.  in 
weight  in  the  last  four  years,  but  there  was  no  conspicuous 
adiposit}',  and  no  aci'omegalic  appearance.  The  knee-jei-ks 
were  very  brisk,  but  there  was  no  Babinski's  sign.  yniell 
was  normal.  With  the  right  eye  he  now  read  -g-y,  and 
identified  the  left  hand  letter  on  the  Snellen's  types  in 
the  three  succeeding  lines.  The  right  eye  still  read  ^  as 
before.  The  ophthalmoscopic  appearances  were  unaltered 
and  there  was  still  no  definite  optic  atrophy.  The  urine 
was  normal.      He  was  not  the  subject  of  impotence. 

The  fields  again  charted  show  now  a  complete  temporal 
loss  in  the  right  eye,  while  the  temporal  field  of  the  left 
eye  is  beginning  to  be  curtailed  in  its  upper  portion. 
A  skiagram  of  the  skull  has  been  obtained,  and  is  seen  to 
show  the  same  erosion  of  the  dorsum  sella?  which  has 
been  the  feature  in  the  other  radiograms  Avhich  I  have 
exhibited,  but  to  a  less  degree  (PI.  XII). 

It  is  now  proposed  to  give  this  patient  a  few  weeks' 
trial  on  anti-syphilitic  remedies,  and  if  no  satisfactory^ 
results  are  obtained,  to  replace  these  by  organo-therapy 
with  thyroid  or  pituitary  extracts. 

The  above  series  of  cases  serves,  I  think,  to  illusti-ate 
the  variety  of  the  train  of  symptoms  which  may  develop 
from  disease  of  the  pituitary  body.  Early  failure  of  the 
sexual  functions  is  a  striking  phenomenon  in  disease  of  the 
pituitary  body  ;  it  frequently  precedes  all  other  symptoms 
by  months  or  years.  A  history  of  impotence  in  the  male 
or  amenorrhoia  in  the  female  associated  with  visual 
failure  is  very  strongly  suggestive  of  a  pituitary  body 
lesion.  As  ophthalmic  surgeons  we  are  natui'ally  most 
interested  in  the  visual  failure.  Papilloedema  is  not 
noticed  in  any  of  the  above  series  ;  primary  atrophy  is 
the  feature.  The  necessity  for  the  use  of  the  perimeter, 
if  cases  of  this  nature  are  not  to  be  missed  and  an  incom- 
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plete  diagnosis  of  primary  atrophy  alone  made,  is  obvious  ; 
when  one  eye  is  blind  the  history  of  its  failure  should  be 
very  precisely  inquired  into.  The  absence  of  re-entering 
angles  of  contraction  is  noteworthy ;  in  one  chart  only  is 
such  a  sector  exhibited  ;  that  field  was  not  charted  by 
myself  personally  and  I  have  introduced  it  rather  to 
question  its  accuracy  :  other  fields  of  the  same  patient 
bear  no  trace  of  it,  and  were  worked  out  by  myself.  My 
series  of  charts  seems  very  decidedly  to  show  that  the 
temporal  field  tends  to  be  lost  from  above  downwards  ; 
such  a  method  of  loss  is,  however,  by  no  means  invari- 
able. 

In  some  of  my  cases  I  regret  to  say  I  have  no  note  as 
to  the  presence  or  absence  of  disturbance  of  the  sense  of 
smell.  It  has,  I  feel  sure,  been  inquired  into,  and  when 
the  result  was  negative  the  fact  has  escaped  record  ;  I  do 
not  think  a  positive  anosmia  has  been  overlooked ;  it 
ought  not  to  be  in  any  of  these  cases. 

The  skiagrams  I  have  exhibited  show  the  value  of  this 
method  of  examination  ;  there  seems  a  strong  tendency  to 
early  destruction  of  the  dorsum  sellas  by  pituitary  body 
enlargements. 

I  am  not  competent  to  discuss  operative  treatment ; 
the  difficulties  are  enormous  and  the  results  deplorable. 
Possibly  the  lateral  route  as  followed  by  Paulesco  and 
Gushing  in  dogs  may  eventually  become  applicable  to  the 
human  subject  with  better  results.  That  there  is  a  field 
for  treatment  by  thyroid  or  pituitary  extracts,  perhaps 
especially  by  the  new  exti'act  of  the  anterior  lobe  of  the 
hypophysis,  I  am  convinced.  To  identify  the  appropriate 
case  for  organo-therapy  is  at  present  difficult.  In  cases  of 
pure  hypertrophy  of  the  pituitary  body  the  economy 
demands  a  supply  of  its  products  which  the  gland 
endeavours  to  meet ;  ai-tificial  administration  may  check 
its  exuberance.  If  Gushing  is  right  in  thinking  that 
Frohlich's  train  of  symptoms  is  due  to  a  hyposecretion 
artificial  administration  may  at  least  mitigate  symptoms. 
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Feohlich. — "  Ein  Fall  von  Tumor  der  Hypophysis 
Cerebri  ohne  Akromegalie/'  Wieii.  klin.  Rimdt>'ch.,  1901, 
47  u.  48. 

Gushing. — "  Sexual  Infantilism  with  Optic  Atrophy  in 
Cases  of  Tumour  affecting  the  Hypophysis  Cerebri/' 
Juurv.  New.  and  Ment.  Diseases,  November,  1906. 

Gushing. — "  The  Hypophysis  Cerebri :  Clinical  Aspects 
of  Hyperpituitarism  and  of  Hypopituitarism,"  Journ. 
Amer.  Med.  Assoc,  1909,  liii,  p.  249. 

[January  26th,  1911.) 

The  President  said  the  paper  was  a  ver}-  interesting 
and  important  one,  and  was  of  particular  interest  in 
regard  to  the  cases  which  seemed  to  have  improved 
somewhat,  if  not  continuously,  under  treatment.  He 
would  be  glad  if  anyone  who  could  would  bring  forward 
cases  where  there  had  been  improvement  under  treatment, 
because  it  was  not  often  the  Society  had  an  opportunity 
of  discussing  such  a  subject.  There  were  many  present 
who  must  have  seen  cases  of  acromegaly  and  bi-temporal 
hemianopia  due  to  acromegal}-.  Another  point  about 
which  he  would  like  to  hear  opinions  was  the  proportion 
of  cases  in  which  eye  symptoms  were  met  with  in 
acromegaly.  There  were  many  cases,  he  believed,  in 
which  there  were  no  eye  symptoms ;  and  the  question 
arose  whether  cases  in  which  bi-temporal  hemianopia  was 
a  characteristic  symptom  began  as  changes  in  the 
pituitary  body,  or  were  they  cases  in  which,  owing  to 
changes  subsequently  taking  place  in  the  sella  turcica,  there 
Avere  pressure  effects  on  the  decussating  fibres  which  ran 
on  the  ventral  surface  of  the  chiasma  ? 

Mr.  J.  B.  Lawford  desired  to  refer  to  a  case  very 
similar  to  some  of  those  narrated  by  Mr.  Fisher.  It  was 
that  of  a  man,  get.  36  years,  who  was  under  his  observa- 
tion twenty-one  months,  commencing  February,  1908,  at 
St.  Thomas's  Hospital.  He  came  with  his  left  eye  neaily 
blind,  and  gave  a  definite  history  of  the  defect  beginning 
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on  the  left  side.  The  vision  in  liis  right  eye  at  tliat  time 
was  -^^2"-  He  was  a  thin  bnt  liealthy-looking  man,  and 
com])huned  of  nothing  but  the  h)ss  of  sight.  There  was 
no  definite  history  of  syphilis,  although  there  had  been  a 
sore  on  the  penis  seven  years  previously,  but  no  secondary 
symptoms.  No  other  symptom  of  disease  was  discover- 
able ;  sense  of  smell  normal,  fifth  nerves  normal,  no 
acromegaly,  no  headache,  no  sexual  incapacity,  no  signs 
of  tabes.  He  had  well-marked  atrophy  of  the  left  optic 
nerve,  and  pallor  of  the  right  disc.  The  right  field  at 
that  time  showed  a  small  temporal  defect.  The  history 
of  a  chancre  led  to  his  being  put  on  anti-syphilitic  treat- 
ment for  a  short  time,  but  no  improvement  occurred,  and 
three  months  later  he  was  put  on  thyroid  treatment.  At 
that  time,  three  months  later,  the  vision  had  gone  down 
from  -j^2  ^^  "2^45  ^^^^  J-  ^^}  ^^^^  tl^^  right  field  had  become 
almost  typicall}^  hemianopic.  Treatment  by  thyroid  was 
followed  by  remarkable  results,  as  the  central  vision  rose 
fi'om  o^  to  |-  and  from  J.  18  to  J.  1  in  three  months,  and 
a  large  portion  of  the  temporal  field  was  regained.  X-ray 
examination  ^vas  negative  ;  there  was  no  change  to  be 
seen  in  the  base  of  the  skull.  That  was  in  September, 
1908.  In  December  of  the  same  year  the  vision  began  to 
fail  and  the  field  again  became  hemianopic.  He  was 
seen  by  a  medical  colleague,  who  failed  to  find  any  other 
evidence  of  disease.  The  man  had  remained  in  good 
health,  and  followed  his  occupation  as  a  cabman,  com- 
plaining of  nothing  but  the  failui-e  of  sight.  He  was 
again  taken  into  hospital  for  further  examination  and 
treatment,  and  was  put  on  pituitaiy  extract  alternating 
with  thyroid  extract.  At  that  time  he  (Mr.  Lawford)  had 
no  knowledge  of  the  special  extract  prepared  from  the 
anterior  part  of  the  gland  only.  'J'he  substance  used  might 
or  might  not  have  included  the  contents  of  the  anterior  part. 
The  man's  vision  gradually  failed,  and  last  time  he  was 
seen,  whicli  was  in  November,  1909,  the  right  eye  could 
only  distinguish  hand  movements.  He  had  not  heard 
about  the  patient  since,  but  he   hoped  to  learn  the  con- 
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elusion  of  the  case.  It  was  a  very  striking  one  in  regard 
to  the  ocular  symptoms,  which  Avere  characteristic  of  a 
lesion  involving  the  chiasma,  and  it  occurred  in  a  man 
who  was  free  from  all  other  symptoms  of  disease  which 
could  be  discovered. 

Mr.  R.  W.  DoYNE  congratulated  Mr.  Fisher  on  his 
interesting  cases.  He  was  sorry,  however,  that  he  had 
not  taken  the  colour  fields,  which  were  often  of  great 
value  in  prognosis.  He  had  more  than  once  noted  that 
the  colour  fields  were  less  before  the  field  for  white  had 
been  affected,  and  in  this  way  had  been  able  to  make  a 
prognosis  of  the  future  loss,  Avhich  corresponded  with  the 
colour  loss.  The  reports  of  such  a  case  will  be  found  in 
vol.  XV,  p.  133. 

Mr.  Jameson  Evans  said  he  remembered  a  patient  some 
years  ago  who  suffered  from  hemiachroniatopsia,  but 
without  any  other  symptoms.  It  went  on  for  ten  years, 
and  then,  as  other  symptoms  developed,  an  operation  was 
done  for  pituitary  growth.  Unfortunately  it  was  not 
successful.  He  asked  what  was  the  condition  of  the 
sexual  organs  in  the  cases  of  Mr.  Fisher^s  in  which  there 
was  a  disturbance  of  sexual  functions.  He  believed  that 
in  some  of  the  cases  there  was  cryptorchism,  and  if  so, 
the  disturbance  must  have  started  very  early  in  life.  On 
the  other  hand,  he  had  seen  a  case  in  which  the  testicles 
had  descended,  and  had  undergone  atrophy.  He  treated 
this  case  with  thyroid  extract  but  there  was  no  improve- 
ment of  the  ocular  symptoms  and  the  patient  lost  weight. 
Then  he  put  him  on  pituitary  extract — not  Armour's,  but 
Burroughs  and  Wellcome's.  The  only  eft'ect  had  been  to 
increase  the  quantity  of  urine.  Some  of  the  cases  of 
acromegaly  seemed  to  do  well  on  the  mixed  extracts. 
But  where  there  was  infantilism  without  deposits  of  fat 
there  was  no  improvement  from  that  treatment. 

Mr.  Richardson  Cross  said  he  was  much  interested  in 
the  statement  that  in  a  great  number  of  cases  of  clinical 
acromegaly  there  was  no  defect  of  vision  from  pressui'e 
on  the  chiasma.      The  cases  seen  by  ophthalmic  surgeons 
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were  those  in  wliicli  such  defects  occurred.  The  typical 
cases  were  of  the  kind  shown  by  Mv.  Fisher.  He  showed 
the  chart  of  a  young  woman  who  had  the  condition  well 
defined,  in  whom  the  menstrual  function  was  very  imper- 
fect, as  was  also  her  wliole  mental  attitude.  She  had 
also  imperfect  vision.  He  operated  upon  her  some  years 
ago  for  squint,  and  the  vision  of  one  eye  was  always 
amblyopic.  His  experience  was  that  the  defect  in  vision 
was  invariably  most  marked  on  the  top  of  the  field.  The 
patient  had  been  unsuccessfully  treated  with  thyroid 
extract  and  pituitar}''  extract,  not  the  special  extract  from, 
the  anterior  lobe  of  the  pituitaiy  body  mentioned  by  Mr. 
Fisher.  He  did  not  agree  with  tliose  who  said  that 
either  eye  in  this  condition  was  absolutely  blind  ;  there 
was  some  area  for  vision  remaining  in  all  his  cases.  He 
read  a  case  before  the  Neurological  Society  in  which  the 
defect  in  the  field  was  atypical ;  instead  of  being  bi- 
temporal, there  was  a  tendency  for  it  to  be  hemianopic. 
There  were  all  the  symptoms  of  acromegaly  :  enlargement 
of  hands  and  feet,  of  clavicle  and  sternum,  with  mental 
hebetude.  No  doubt  the  growth  had  pressed  upon  one 
optic  tract  mainly.  Mr.  Cross  showed  other  charts  typical 
of  pressure  on  the  chiasma,  in  which  he  did  not  think 
there  was  any  acromegaly,  one  taken  in  1904,  in  which 
he  had  been  assured  that  the  condition  was  the  same  in 
1910.  If,  in  addition  to  the  typical  creamy  pallor  and 
atrophy  of  nerve,  there  was  a  suspicion  of  neuritis,  some 
swelling  or  hyperaimia,  the  probability  was  that  the 
chiasma  was  pressed  upon  by  a  tumour.  In  such  a  case, 
of  which  he  showed  charts,  the  patient  died  I'ventually  of 
cerebral  tumour  after  six  or  eight  years.  He  showed  a 
chart  of  a  case  in  which  there  were  no  symptoms  of 
acromegaly  and  no  neuritis.  Another  case,  which  Dr. 
James  Taylor  saw  with  him,  presented  the  same  sort  of 
field.  There  was  undoubtedly  a  tumour  of  the  brain, 
'i'he  patient  used  to  get  attacks  of  typical  cerebral  tumour 
symptoms  and  almost  complete  loss  of  vision.  Some- 
times   the    vision    was    reduced   to    J.  20,  with    vomiting, 
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intense  pain  in  the  head,  and  donble  optic"  nenritis. 
Perhaps  for  a  ^^ear  she  wonld  have  no  symptoms,  and 
then  another  attack  would  come  on.  When  the  fields 
were  taken  they  always  showed  hemianopia  of  a  per- 
manent character,  but  other  parts  of  the  field  became 
defective  when  her  head  symptoms  were  exaggerated. 
After  a  time  it  was  felt  that  something  radical  must  be 
done,  and  it  was  suggested  that  there  should  be  an  opera- 
tion on  the  head.  Probably  the  lesion  was  a  tubercular 
mass,  because  it  appeai-ed  to  have  dried  up  shortly  after- 
wards, and  she  recovered.  At  about  that  time  she  got 
into  the  hands  of  Christian  Scientists.  She  is  now  well, 
but  still  has  atrophy  of  the  optic  nerves,  Avitli  bi-temporal 
hemianopia,  though  central  vision  in  one  eye  is  ^. 

The  fixed  position  of  the  chiasma  renders  it  very 
immobile  and  liable  to  pressure ;  and  pressure  on  it 
produces  a  narrowing  of  the  visual  fields  in  the  temporal 
areas. 

One  of  the  most  common  causes  of  pressure  is  swelling 
of  the  pituitary  body,  and  temporal  hemianopia  is 
probably  always  present  in  acromegaly,  in  which  disease 
an  enlarged  pituitary  body  with  more  or  less  absorption 
of  the  sella  turcica  has  been  always  found   post-mortem. 

Bi-temporal  hemianopia  is,  however,  present  where 
there  is  no  suggestion  of  acromegaly,  the  pressure  on  the 
chiasma  coming  from  abnormal  conditions  of  the  body 
of  the  sphenoid,  or  from  the  neighbourhood  of  the  third 
ventricle,  or  elsewhere. 

Fig.  31  shows  a  typical  bi-temporal  hemianopia  in  a 
woman,  ajt.  44  years,  Avho  showed  no  definite  objective 
symptoms  of  acromegaly  in  the  joints  or  bones,  though 
she  had  a  full,  heavy  face,  together  with  subjective 
symptoms — rheumatic  pains,  cerebral  dulness,  weakness 
of  memory,  despondency,  feebleness,  inability  to  work, 
hesitating  speech.      She  also  had  amenorrhoaa. 

The  right  eye  had  been  always  amblyopic  from  squint, 
the  central  vision  of  the  left  was  ^2-  ^^^^^  appearances 
of   the    optic  nerves   were    typical  of  acromegaly,  a  dull 
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pallor,  and  flatness,  without  any  haze  or  suggestion  of 
neuritis.  She  has  remained  in  mucli  the  same  condition 
for  the  past  eight  years,  though  the  fields  tend  to  get  a 
little  worse,  despite  the  continuous  treatment  by  thyroid 
and  pituitary  extract. 

In  some  cases  of  aci'omegaly  the  hemianopia  is 
homonymous,  as  in  Figs.  32  and  33,  where  the  main  pi-essui^e 
was  on  the  left  optic  tract  and  nerve  rather  than  on  the 
chiasma  itself. 

The  patient  was  a  young  man,  who  in  1895  came  for 
defective  vision  in  the  left  eye  with  an  atrophied  optic 
nerve.  The  right  vision  was  good,  —  3D.  ^-.  He  was 
on  a  large  scale,  with  big  hands  and  face,  but  seemed 
particularly  well  and  strong,  and  was  an  active  cricketer. 

In  1897  he  returned  with  the  left  eye  apparently  blind, 
but  still  able  to  define  a  flame  on  the  extreme  temporal 
field  (Fig.  32,  1897).  The  right  eye  had  impaired  central 
vision, —  3  D.  -^g,  and  had  lost  the  temporal  side  of  the 
field.  His  general  condition  was  typical  of  gigantic 
acromegaly  (I  showed  him  later  at  the  Neurological 
Society).  Under  thyroid  and  pituitary  tabloids,  thymus 
sweetbreads,  etc.,  vei'y  definite  improvement  in  health 
took  place,  and  with  it  almost  complete  recovery  of  the 
field  of  vision.  Fig.  38,  1900,  shows  the  blind  area  three 
years  later  ;  the  adjoining  field  continued  hazy,  but  the 
right  eye  saw  — 3D.  §,  and  the  left  easily  distinguished 
large  objects.  In  1902  he  was  much  better,  and  at  active 
work  in  business. 

He  died  of  consumption  in  March,  1909.  The  sjnnptoms 
of-  acromegaly  had  not  in  any  way  increased,  and  the 
sight  had  not  been  complained  of. 

The  folloAving  case  would  appear  to  be  one  of  swelling 
of  the  pituitary  body,  in  which,  however,  there  were  no 
symptoms  whatever  of  acromegaly.  (This  case  and  that 
first  reported  Avere  seen  by  Dr.  James  Taylor.) 

D.  G —  came   on  November  20th,  1908,  with   difficulty 
.in  seeing,  and  headache.      Vision  :  K.  j-j-,  L.  §.      He  was 
put  on  thyroid  gland  extract. 
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On  January  20tli,  1009,  vision  was— R.  -j^^-,  J.  8  ;  L. 
"i~2>  J.  6,  looking-  sideways.  Fig".  3-4  showed  bi-temporal 
hemianopia,  the  headache  was  relieved,  there  was  no 
nasal  trouble  and  no  optic  neuritis,  but  the  dull  pallid 
nerve  suggestive  of  acromegaly,  of  which,  however,  he 
had  no  symptoms  whatever.  His  l)rain  was  quite  clear 
and  definite  as  usual. 

In  December  his  vision  was  rather  worse,  especiall}- 
in  the  left  eye,  and  the  question  of  surgical  interference 
was  considered. 

Jannaiy  14th,  1910  :  Despite  thyroid  and  pituitary 
extract,  he  had — L.  g-^-;  sideways,  J.  20 ;  R.  -^^  sideways, 
J.  4.  There  were  absolutely  no  unfavourable  symptoms 
excepting  of  the  sight. 

The  left  optic  nerve  was  especially  pale,  the  retinal 
vessels  in  both  were  large  and  pale,  but  no  suggestion  of 
inflammation  of  the  retina  or  optic  nerve. 

Miss  P —  came  on  September  12th,  1904,  complaining 
of  discomfort  of  the  right  eye  of  some  months'  standing, 
defective  sight,  varying  in  degree,  at  times  preventing  her 
from  reading  for  days  together.  The  central  vision  of 
the  right  eye,  with  cori'ection,  was  -j^-,  J.  12,  that  of  the 
left  was  normal,  but  the  fields  showed  well-marked 
bi-temporal  hemianopia  in  the  upper  quadrants  passing 
downwards  (Fig.  35). 

The  optic  nerves  were  pallid,  especially  the  right. 
The  charts  showed  marked  pressure  on  the  chiasma,  pos- 
sibly from  abnormality  at  the  body  of  the  sphenoid  (of  the 
sphenoidal  sinuses)  or  of  the  third  ventricle ;  there  were 
absolutely  no  symptoms  of  acromegaly,  no  optic  neuritis. 

There  was  an  indefinite  histor}^  of  illness,  with  catarrh 
of  the  eyes  or  influenza  as  a  possible  cause.  I  saw  the 
patient  again  on  October  20th,  when  the  right  vision  was 
further  slightly  deteriorated. 

On  December  6th,  1910,  in  answer  to  inquiries.  Dr. 
Delpratt  Harris  kindly  wrote  :  "  Yes,  Miss  P —  is  still  living 
and  fairly  well.     She  gets  headaches  at  intervals,  of  severe 
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tyi^o  with  vertigo,  prostrating-  licr  for  a  week  or  so,  but 
fully  recovers.  There  is  no  general  illness  or  localising 
symptoms  of  any  kind.  She  can  read,  and  apparently 
there  is  no  change  in  the  condition  of  the  sight." 

The  following  charts  show  well-marked  bi-temporal 
heniianopia  in  various  ahnornial  brain  conditions. 

A.  L — ,  a?t.  80  years, came  with  defective  vision  of  the  left 
eye,  with  correction  -^^,  J.  1(^,  the  right  eye  very  ambly- 
opic from  squint.  Six  months  previously  Dr.  Mackenzie 
found  L.  vi.sion  -g-  with  narrowing  of  the  temporal  field. 
He  had  been  working  with  lead  as  a  painter,  and  had  a 
blue  line  along  the  gums.      Urine  normal. 

He  said  that  his  sister  had  rheiimatism  and  wrist-drop, 
which  was  considered  due  to  lead  poisoning. 

Probably  his  condition  is  not  due  to  this  cause.  The 
fields  of  vision  (Fig.  36),  show  typical  bi-temporal  henii- 
anopia (the  normal  field  of  a  very  amblyopic  eye  is  quite 
full). 

Both  optic  nerves  were  pallid,  but  I  thought  them 
slightly  hazy,  and  the  arterial  wall  seemed  a  little  gi*ey. 
The  appearances  were  suggestive  of  a  slight  cerebral 
neuritis,  but  they  were  quite  indefinite.  In  1909  I  wrote 
to  inquire  about  this  patient,  and  was  informed  that  he 
had  been  dead  two  years  from  a  "  complication  of 
diseases."  "  His  brain  power  was  shattered."  Pi*obabl\' 
cerebral  tumour. 

J.  T — ,set.  70  years,  came  in  October,  1893, complaining  of 
defective  sight  for  the  past  five  or  six  months;  occasional 
double  vision.  Two  and  half  years  ago  he  had  an  attack 
of  influenza,  which  had  much  enervated  him  ;  after  it  he 
suffered  from  gouty  eczema.  There  was  no  defect  of  his 
pupils  or  ocular  muscles ;  he  had  bi-temporal  heniianopia 
(Fig.  37). 

His  far  sight  with  correction  was — R.  ^,  L.  -^^  on  the 
nasal  side.  There  was  no  suggestion  of  acromegaly.  He 
had  never  had  any  kind  of  brain  attack  ;  the  optic  nerves 
were   white,  the    vessels    thin.      January,  1894  :   Sight  as 
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above,  health  much  better.  September,  1895:  He  seemed 
^vell  in  health,  but  had  had  a  sliglit  left  hemiplegia. 
The  field  of  the  right  eye  was  almost  gone,  vision  reduced 
to  finger  counting,  and  the  nerve  atrophied.  The  nasal 
side  of  the  left  eye  continued  good;  vision  with  correction 
-j-g-;  in  May  it  was  ~^^.  There  was  no  definite  choroidal 
or  retinal  mischief,  the  optic  nerve  was  pale. 

The  urine  was  said  to  show  an  occasional  trace  of 
albumen,  gouty  kidney.  In  May,  ISi^Q,  his  sight  and 
field  were  the  same.  He  died  suddenly  in  June,  1899, 
probably  from  apoplexy. 

Miss  L.  W —  was  under  my  observation  for  six  years  : 
throughout  was  a  widely  distributed  defect  of  the  visual 
fields  of  a  distinctly  bi-temporal  type  (Fig.  38).  Sometimes 
the  patient  was  pretty  well,  but  occasionally  suffered  from 
severe  symptoms  of  intra-cranial  pressure,  headache, 
severe  vomiting,  and  impairment  of  central  vision,  once  or 
twice  to  almost  complete  blindness.  During  these 
paroxysms  she  always  had  double  optic  neuritis,  then  the 
symptoms  would  pass  off,  and  for  a  time  she  was  pretty 
well,  with  pallid  non-swollen  nerves,  and  with  good 
central  vision  of  one  eye.  The  temporal  areas  of  the 
visual  fields  were  permanently  affected,  though  the 
degrees  of  implication  somewhat  varied.  At  one  time 
her  condition  seemed  hopeless  ;  she  was  nearly  blind,  with 
great  j)ain  in  the  head  and  sickness.  Trephining  was 
urged  but  declined. 

Soon  after  this  the  "  materies  morbi,"  probably  a 
tubercular  cyst  (not  connected  with  the  pituitary  body) 
which  was  pressing  on  the  chiasma,  etc.,  dried  up,  and 
she  rapidly  recovered  her  health,  and  for  about  five  j'ears 
she  has  been  quite  well,  excepting  that  she  still  has 
definite  unaltering  bi-temporal  hemianopia  Avitli  atrophic 
pallor  of  both  optic  nerves.  The  central  vision  is  only 
seriously  impaired  in  one  eye. 

Mr.  Hewkley  asked  Avhether  there  was  hyperaesthesia 
of  the  remaining  sentient  portion  of  the  retina.  One 
case   of   bi-temporal   hemianopia    experienced   dispropor- 


THE   PITLTITARY  BODY  AND   LESIONS  OF  THE   OFIIC    CHIASMA.     109 


Ho    TliE   PITUITARY  BODY  AND  LESIONS  OF  THE  OPTIC  CHIASMA, 

tiouate  ''dazzling"  when  passing  a  street  lamp  at  night; 
in  this  case  pain  in  the  eyes  lasting  over  a  day  followed 
Wernicke's  test  with  a  50  c.p.  electric  light. 

The  President  said  the  discussion  must  be  limited,  as 
the  subject  was  such  a  wide  one.  It  should  be  confined 
to  bi-temporal  hemianopia^  associated  with  acromegaly, 
as  there  were  many  other  causes  of  bi-temporal  hemi- 
anopia.  He  asked  particularly  if  anyone  could  give 
accounts  of  cases  in  which  treatment  had  been  beneficial, 
either  pituitary  extract,  thyroid  extract,  or  operation. 
Failing  that,  it  would  be  of  interest  to  hear  the  views  of 
anyone  who  might  have  had  experience  of  the  experi- 
mental physiology  of  the  pituitary  body. 

Mr.  Fisher,  in  reply,  reminded  members  that  the 
subject  was  the  pituitary  body  and  lesions  of  the  optic 
chiasma.  Of  the  cases  which  he  had  reported  only  two 
were  not  acromegalic.  In  answer  to  Mr.  Doyne,  he 
admitted  he  did  not  investigate  the  fields  for  colour  ; 
many  of  the  patients  were  only  seen  in  the  out-patient 
room,  and  therefore  much  time  could  not  be  devoted  to 
each.  He  would  hesitate,  until  further  evidence  were 
adduced,  to  accept  the  statement  made  by  Mr.  Doyne 
that  the  early  contraction  or  loss  of  the  temporal  portion 
of  the  field  for  colour  sense  was  an  infallible  guide  for 
prognosis.  If  it  proved  to  be  so,  it  would  be  most  useful. 
With  regard  to  other  organs  being  affected  in  association 
with  disease  of  the  pituitary  body,  he  had  had  no  case  of 
his  own  which  had  come  to  the  post-mortem  room.  His 
observations  had  been  purely  clinical.  He  had  no  report 
of  the  condition  of  the  sexual  organs,  or  of  any  of  the 
ductless  glands  of  the  body  as  the  result  of  the  autopsy 
on  Mr.  Ballance's  patient,  and  therefore  he  could  not 
answer  the  question.  But  there  was  a  loss  or  great 
diminution  of  sexual  function  in  many  cases.  With  regard 
to  treatment  by  the  special  anterior  lobe  extract  of  the 
pituitary  body,  he  only  obtained  it  by  direct  application 
to  Chicago  ;  it  was  not  yet  obtainable  on  the  market ;  it 
had  been  prepared  by  Messrs.  Armour  in  accordance  with 


IRIDEREMIA    WITH    MALFORMATION    OK    THE    LENSES.        Ill 

instnictious  fi\)iii  Ciisliiug,  wlio  employL'd  it  for  his  experi- 
mental work,  and  deemed  the  qnality  of  the  extract  to  be 
a  point  of  the  highest  importance. 


19.    A  f«.s'c'  (>/  almost  complete   Irideremia   iritJi    molforma- 
t'lun  of  the  lenses. 

B}'   H.  Gkbisdale. 

H.  P — ,  iet.  20  years,  a  pupil  at  the  Koyal  Normal 
College  for  the  Blind  at  Norwood,  has  always  seen  im- 
perfectly. The  left  eye,  Avliich  was  the  better,  was 
damaged  b}'  a  blow  some  two  years  ago. 

In  both  eyes  there  is  practically  complete  irideremia. 
In  the  L.E.  there  is  a  small  crescent  of  iris  visible. 

When  seen  first  the  left  lens  was  completely  opaque  ; 
it  was  bean-shaped,  with  the  hilum  downwards.  On  the 
anterior  pole  was  a  dense  opacity.  Vision :  Perception  of 
light,  with  faulty  projection. 

The  fundus  was  almost  unilluminable. 

In  the  right  eye  the  lens  shows  the  same  figure,  the 
flattening  of  the  lower  part  being  marked.  There  is 
considerable  diffuse  opacity,  and  a  polar  cataract  similar 
to  that  of  the  left  eye. 

The  fundus  can  be  badly  seen,  and  shows  several 
patches  of  old  choroiditis.      Vision  is  about  -^^. 

On  the  offchance  of  improving  the  vision  of  the  left 
eye  the  opaque  lens  Avas  removed  Ijy  irrigation.  A 
detachment  of  the  retina,  as  had  been  feared,  was  found, 
but  the  vision  is  somewhat  better. 

{Card  6-j)ecimen.      Ftbiuarij  dtli,  1911.) 
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20.  A  case  of  irides2')renJ  e^xudalioii  iufernai  to  the  choroid 
and  beneath  the  retinal  vessels,  (jivin<j  rit<e  to  a  icltite 
reflex. 

By  E.  Tkeacher  Collins. 

(tEOkge  L — ,  [et.  13  years,  came  to  Moorfields  Hospital 
on  January  2nd,  1911,  because  it  had  been  discovered  at 
a  sio-lit-testino-  examination  at  his  school  that  he  had 
defective  vision  in  his  left  eye. 

He  is  stated  to  have  had  "  meuingitis  "  when  a  small 
child.  He  has  always  been  backward  for  his  age,  suffers 
from  frequent  headaches  and  attacks  of  bad  temper,  over 
Avhich  he  seems  to  have  little  control. 

There  is  no  history  of  any  injury  to  the  eye. 

He  is  one  of  a  family  of  seven  ;  the  others  are  quite 
healthy,  and  are  reported  not  to  have  any  defect  of  sight. 
One  sister,  whose  eyes  have  been  examined  opthalmo- 
scopically,  shows  no  fundus  changes.  His  mother  has  not 
had  any  miscarriages. 

The  boy's  head  is  unnaturally  large  :  he  takes  man's 
size  in  hats.  He  does  not  show  any  signs  of  congenital 
syphilis. 

His  vision  is— R.E.    |  partly;  H.M.  O'S  f . 

L.E.   -y%;  H.M.  3  3%,  one  letter. 

On  ophthalmoscopic  examination  of  his  left  eye,  a  large 
area  giving  an  intensely  white  reflex  is  seen,  about  two 
discs'  breadth  external  to  the  optic  disc.  There  are  also 
a  nunibei-  of  white  dots  and  irregularly  figured  patches 
external  to  and  below  the  main  area. 

Near  the  u]:)per  border  of  the  large  white  area,  and 
lying  in  it,  there  is  a  circular  greyish-green  coloured 
patcli  about  half  the  size  of  the  optic  disc.  The  surface 
of  this  pigmented  area  seems  slightly  raised  above  the 
siiiToiiiidiiig  white  part,  the  hitler  Ix'iiig  seen  with  -f  4  D. 
and   the   former   with   +   5  U.      Apart   from    this   circular 
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Illustrates  Mr.  E.  Treacher  Collius's  Case  of  Widespread  Exuda- 
tion internal  to  the  Choroid  and  beneath  the  Retinal  Vessels, 
giving  rise  to  a  White  Reflex  (p.  112). 
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greyish-green  patch  there  is  no  ahuormal  pigmentation ^ 
The  retinal  blood-vessels  course  over  the  white  patches 
with  an  uninterrupted  course. 

The  fundus  ol:  his  right  eye  shows  no  abnormal 
changes. 

Reiaark-i!. — The  appearance  of  the  exudate  in  this  case 
bears  some  resemblance  to  that  seen  in  "  retinitis  circi- 
nata,"  and  to  that  met  with  iu  the  affection  described  by 
Messrs.  Doyne  and  Stephenson  as  "  cribriform  choroido- 
retinitis."  It  has  not,  however,  the  characteristic 
arrangement  around  the  macula  of  the  former  condition, 
and,  unlike  the  latter,  it  is  confined  to  one  eye,  and  is  not 
met  with  in  other  members  of  the  family.  In  the  writer's 
opinion  the  changes  are  probably  the  result  of  an  exten- 
sive sub-retinal  haemorrhage.  The  blood-clot  has  become 
organised  into  fibrous  tissue,  the  pigmented  area  most 
likely  being  luematogenous  in  origin.  The  pathological 
appearances  are  probably  similar  to  those  depicted  and 
described  by  the  writer  in  vol.  ix  of  the  Transactions, 
p.  198.  {Card  specimen.      Fehruary  9tJt,  1911.) 

Mr.  M.  L.  Hkpburn  said  it  was  an  extremely  interest- 
ing example  of  a  type  of  case  which,  in  one  form  or 
another,  was  not  uncommonly  met  with.  I^he  condition 
now  seen  in  the  case  was  old,  and  quite  quiescent.  He 
did  not  think  any  of  the  changes  could  be  described  as 
an  exudation,  but  as  an  extensive  fibrous  tissue  develop- 
ment, the  result  of  an  exudate  that  occurred  earlier  in  life. 
Obviously  the  changes  were  not  limited  to  the  retina,  but 
involved  the  choroid  also.  His  reasons  for  saying  it  was 
not  an  exudation  were  :  (1)  An  exudation  of  fluid  into 
any  tissue,  though  generally  more  or  less  circumscribed, 
had,  as  a  rule,  an  ill-defined  edge,  and  the  choroid  was 
no  exception  to  that.  In  such  cases  the  retina  was 
usually  raised  over  the  affected  area,  and  an  (edematous 
circumscribed  patch  was  seen,  but  with  a  fluffy,  indistinct 
margin,  and  no  pigmentary  proliferation,  a  type  of 
choroiditis    with    which  members  were  familiar  iu  tuber- 
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cular  conditions  of  the  choroid.  This  case,  however, 
showed  a  distinct  whitish,  non-oodematous  area,  with  well- 
defined  circular  edge,  drawn  in  at  the  edges,  not  raised, 
and  with  some  pigmentation  at  the  margins.  (2) 
the  retinal  vessels  at  the  macula  Avere  normally  of  the 
minutest  kind,  and  were  usually  not  easy  to  see  against 
the  ordinary  red  reflex  of  the  fundus.  They  Avere  plainly 
visible  over  an  exudate,  and  here  were  particularly  well 
marked  against  a  white  background  of  fibrous  tissue, 
and  passed  distinctly  over  the  dark  grey  area  in  the 
centre.  These  two  points  negatived  the  view  that, 
the  condition  at  the  present  time  was  an  exudation. 
There  was  a  good  deal  of  evidence  to  show  that  the 
choroid  blood-vessels  Avere  divided  into  a  number  of 
terminal  vascular  systems  (similar  to  the  retinal  vessels), 
and  the  vascular  supply  of  the  macula  was  one  such 
system.  If  that  anatomical  fact  Avere  granted  the  clinical 
and  pathological  explanation  of  the  case  became  clearer. 
Earlier  in  life  there  was  an  obstruction  of  practically  the 
whole  of  the  vascular  supply  of  the  macular  region,  Avhich 
probably  blocked  both  artery  and  vein.  A  large  exudate 
resulted,  Avhich,  at  first  confined  to  the  areas  supplied  by 
those  vessels,  overfloAved  slightly  into  the  surrounding 
tissue,  causing  some  outlying  exudations.  Fibrous  tissue 
development  ensued,  which,  in  time,  produced  the 
Avhitish  area  now  seen,  most  marked  at  the  centre,  Avhere 
the  greatest  change  Avas  likely  to  occur.  This  fibrous 
tissue  contracted  more  in  some  places  than  in  others, 
causing  the  crenated  edge  in  the  nasal  side.  There  was 
also  some  pigmentary  proliferation  at  the  periphery, 
Avhich  always  accompanied  disturbance  in  the  choroid. 
The  outlying  areas  also  underAvent  fibrous  tissue  formation, 
this  overfloAV  being  most  noticeable  in  the  loAver,  oAving  to 
the  influence  of  gravity.  The  obstruction  may  have  been 
due  to  a  tubercular  embolus,  and  that  Avas  supported  by 
the  history  of  tubercle  elsewhere. 

Mr.  Gr.  Coats  said  he  thought  this  Avas  an  example  of 
a   condition    whose  clinical  and  pathological  features  he 
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had  described  in  the  Royal  London  Ophthalmic  Hospital 
Bcports,  vol.  xvii,  1908,  p.  440,  His  own  conclusions 
agreed  with  those  of  Mr,  Collins — that  the  disease  was 
founded  on  retinal  haemorrhage  ;  the  pathological  evidence 
from  a  case  examined  in  an  early  stage  was  very  strongly 
in  favour  of  that  view.  The  ha?morrliage  probably 
occurred  first  in  the  deeper  layers  of  the  retina,  broke  into 
the  subretinal  space,  and  there  slowly  organised,  giving 
rise  to  a  flat  cake  of  cicatricial  tissue  between  the  retina 
and  the  choroid,  A  cavity  filled  with  non-organised 
debris  and  cholestei'in  Avas  usually  left  in  some  part  of 
the  mass,  and  this  corresponded,  he  believed,  with  the 
dark  slaty  area  in  the  present  instance.  The  more  dis 
Crete  areas  elsewhere  were  probably  due  to  swollen 
"  ghost  ''-cells  in  the  subretinal  space. 

Mr.  Collins  replied  that  when  he  described  the  case 
as  due  to  an  exudate,  he  did  not  mean  that  it  was  an  active 
exudate.  He  thought  there  had  been  an  exudation  of 
blood,  which  had  become  organised  into  a  fibrous  tissue. 


21 ,   DacryocysforJiinnsfomy. 
By  Charles   Higgkns. 


This  operation  was  recommended  to  me  by  Dr.  Toti,  of 
Florence,  who  kindly  sent  me  a  reprint  from  the 
Annales  d'Ocidistiqiie,  giving  an  account  of  it. 

Dr.  Toti's  description  of  his  operation  is  of  great 
length,  and  goes  most  minutely  into  detail,  but  to  "  put 
the  whole  thing  in  a  nutshell,"  its  object  is  to  establish  a 
permanent  connection  between  the  canaliculi  and  the 
middle  meatus  of  the  nose. 

I  performed  the  operation  as  follows  :  First,  I  took  (as 
recommended  by  Dr.  Toti)  the  insertion  of  the  tendo 
oculi  as  a  landmark'  around  which  to  plan  the  operation. 
I  then  made  an  elliptical   incision,  commencing  about  the 
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junction  of  tlie  middle  and  inner  third  of  the  upper 
oi"bital  margin^  extending  to  the  side  of  the  no.se,  round 
and  well  in  front  of  the  insertion  of  the  tendo  oculi,  and 
continued  to  a  point  a  little  beyond  the  junction  of  the 
middle  and  inner  thirds  of  the  lower  orbital  margin  (the 
incision  should  be  made  vertical  to  the  bone  and  through 
all  the  soft  parts).  I  next  dissected  up  the  flap  well 
to  its  base,  rather  within  the  inner  orbital  margin,  then 
cleared  away  every  bit  of  tissue  from  the  lacrimal  fossa, 
including  the  periosteum  over  its  lower  part;  then  removed 
the  bone  to  about  the  same  extent  as  the  periosteum . 
(which  was  easily  done  by  the  aid  of  a  small  gouge  and 
the  nail  of  the  little  finger).  This  left  the  nasal  mucous 
membrane  exposed. 

Next,  I  passed  my  little  finger  up  the  nostril  and 
forced  the  nasal  mucous  membrane  into  the  opening  in 
the  oi'bital  Avail,  removed  a  portion  of  it  sufficient  to 
allow  the  point  of  the  finger  to  appear  in  tlie  opening, 
then  withdrew  the  finger  and  inti-oduced  a  gauze  plug 
through  the  nostril  and  pushed  it  well  up  into  the 
opening  so  as  to  force  the  cut  edges  of  the  nasal  mucous 
membrane  into  contact  with  the  raw  edge  of  the  orbital 
wound.  I  then  replaced  the  flap,  taking  care  that  the 
portion  of  sac  wall  containing  the  canaliculi  came  down 
into  the  opening  into  the  middle  meatus  of  the  nose, 
sutured  the  wound,  put  on  a  gauze  compress,  and 
bandaged  firmly. 

The  operation  was  done  under  general  anaesthesia,  and 
adrenalin  was  injected  in  several  places  into  and  around 
the  sac  before  making  the  incision,  but  in  spite  of  this  I 
was  very  much  bothered  by  bleeding,  chiefly  from  the  cut 
skin,  and  a  good  deal  delayed  by  the  patient  taking  the 
anaesthetic  very  badl3^  The  operation  took  nearly  an 
hour.  Four  days  afterwards  I  removed  the  dressing  and 
the  nasal  plug.      The  incision  had  entirely  healed. 

I  showed  the  patient  at  the  meeting  of  the  Society  on 
the  ninth  day  ;  at  that  time  fluid  injected  into  the  lower 
canaliculus  flowed  freelv  into  the  nose. 
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A  fortnight  later  liuoroscein  dropped  into  tli(>  cuii- 
junctival  sac  very  quickly  appeared  in  the  nose,  and  a 
few  days  later  the  patient  told  me  that  it  continued  to 
show  on  his  handkerchief  ^for  the  remainder  of  the  day. 
The  patient,  who  is  a  Belgian  and  an  old  soldier,  is 
delighted  with  the  result  of  the  operation;  his  eye  waters 
a  little,  hut  he  says  only  about  one  drop  to  twenty  of 
what  it  used  to  do  before  the  operation.  He  had  had  a 
watery  eye  for  some  years,  a  mucocele  for  two  years,  and 
two  attacks  of  dacryocystitis,  for  the  second  of  which  he 
came  under  my  care.  When  the  inflammation  had  sub- 
sided I  performed  the  operation  described.  Dacryocysto- 
rhinostomy is  applicable  to  the  same  cases  as  removal  of 
the  sac  ;  whether  it  is  a  better  operation  or  not  I  am 
unable  to  say,  but  I  think  it  is.       {Fehruary  dtli,  1911.) 

The  Chairman  said  the  Society-  was  indebted  to  Mr. 
Higgens  for  bringing  the  operation  forward.  It  seemed 
to  be  a  simple  procedure,  and  tlie  result  was  satisfactory. 
He  asked  whether  a  drainage-tube  was  left  in. 

Mr.  Higgens  replied  that  all  that  was  necessary  was  to 
keep  the  I'aw  edges  in  contact  until  they  healed,  and  tlien 
suture  up  the  skin.  He  plugged  with  gauze  from  the 
nasal  side.  The  gauze  was  left  in  four  days.  The  idea 
was  over  forty  years  old  to  his  knowledge,  and  Avas  put 
in  practice  by  Mr.  Bader  in  1869,  but  in  a  much  more 
rough  and  ready  manner.  He  would  do  the  operation 
for  fronto-ethmoidal  sinus. 


22.   The  i')ath<A(Kjy   of  j)ajnll<xdema. 

By  Leslie  Paton  and  Gordon    Holmes. 

The  paper  which  we  present  to  you  to-night  represents 
in  as  concise  a  form  as  possible  some  of  the  results  of  an 
investigation    into    the    pathology    of    optic    neuritis    or 
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papilla'deina  us  it  occurs  in  association  with  cerebral 
tumours.  The  more  detailed  account,  which  we  hope  to 
publish  shortly,^  would  exceed  the  limits  of  any  com- 
munication that  could  be  read  profitably  before  the 
Society,  but  what  we  do  present  to  you  will  be,  we  hope, 
a  sufficient  basis  for  a  useful  discussion. 

In  the  course  of  our  work  we  have  examined  sixt}'  eyes 
from  thirty-nine  patients  who  died  in  the  National  Hospital 
for  the  Paralysed  and  Epileptic.  Fifty  of  these  eyes 
showed  ordinary  tumour  pa])illoedema  ;  three  eyes  were 
from  cases  of  meningitis  with  papillcedema,  and  the 
others  were  examples  of  retrobulbar  neuritis,  pressure 
ati'ophy,  albuminuric  retinitis,  and  arterio-sclerosis. 

In  the  past  six  years  we  have  obtained  specimens 
showing  every  stage  of  papillredema,  from  its  commence- 
ment to  its  final  subsidence  with  varying  degrees  of 
atrophy.  Our  earliest  specimens  were  from  a  case  in 
which  the  first  signs  of  any  disc  change  appeared  five 
days  before  death  ;  thirty-six  hours  before  death  there 
was  a  swelling  of  3  D.,  with  small  htfmorrhages.  In 
another  instance  papilloedema  was  first  detected  ten  days 
before  death.  Both  these  cases  had  been  under  constant 
ophthalmoscopic  observation.  A  large  proportion  of  our 
specimens  were  from  cases  in  which  the  disc  changes  were 
fully  developed,  but  without  any  signs  of  retrogression  ;  a 
few  were  in  complete  secondary  atrophy  with  total  blind- 
ness, whilst  in  others  subsidence,  with  variable  degrees  of 
atrophy,  had  followed  the  operative  relief  of  the  intra- 
cranial pressure.  In  one  case  neuritis  had  recurred  after 
complete  post-operative  subsidence,  with  retention  of 
perfect  vision. 

The  ophthalmoscopic  appearances  seen  during  the 
progress  of  all  these  cases  were  recorded,  and  we  have 
thus  been  able  to  bring  these  into  correlation  with  the 
histological  changes  we  found. 

In  addition  to  the  routine  methods  of  histological 
examination  we  employed  various  special  methods  in 
*   Brain,  l!»lo,  \n].  xxxiii,  p.  M89. 


PLATE   XIV. 

Illustrates  Mr.  Leslie  Patou's  and  Dr.  Gordon  Holmes's  paper  on 
The  Pathology  of  Papilloedema  (p.  117). 

Fig.  1. — General  vieAv  of  papilloedema  swelling  (+5  D.).  On  the 
right  (nasal)  side  of  the  disc  the  retina  is  merely  displaced  outwards  ; 
on  the  left  it  is  raised  and  folded.  Central  %-ein  congested ;  central 
pit  bridged  over  by  menibrana  limitans  interna.  Numerous  dilated 
vessels  visible  in  section. 

Fig.  2. — Part  of  fig.  I  under  higher  magnification.  It  shows  the  dis- 
tortion of  the  course  of  the  nerve-fibres  which  form  the  lateral  bulge. 
At  a  some  of  the  nerve-fibres  are  held  back  by  vessels,  b  repi'esents  a 
ruptured  membrane  running  from  the  neighbovirhood  of  the  menibrana 
limitans  externa  towards  the  membrane  of  Bruch. 


Ophth.  Soc.  Trans.     Vol.  XXXI.     Pl.vte  XIV 


'--.St. 


^^' 


-%kMi 


Fk;.   1. 


^S;^!?^?^:^i^ 


A  A  laid  6r>  Son,  liit/»: 


THE    PATHOLOaV    OF    PAPILLEDEMA.  119 

order  to  investigate  certain  points  ;  those  wliicli  we  found 
most  useful  were  the  cell  stains  of  Unna-Pappenheim  and 
Leishmann,  the  neurofibrillar  stains  of  Cajal  and  Biel- 
schoAvsky,  and  the  methods  of  Mallory,  Weigert-Pal, 
Marchi  and  Donag-o-io. 

The  principal  and  most  characteristic  histological  feature 
in  the  papilla  in  every  case  is  a  simple  cedema.  The 
oedematous  fluid  lies  among  the  nerve-fibres  and  in  the 
anterior  layers  of  the  lamina  cribrosa,  separating  them  out 
to  such  an  extent,  when  the  swelling  has  reached  any 
height,  that  the  nerve-fibres  running  outwards  and  the 
fibres  of  the  lamina  running  across  them  seem  to  form 
only  a  meshwork,  the  interstices  of  which  are  filled  with 
the  fluid.  The  swelling  increases  both  the  height  and 
the  breadth  of  the  disc.  The  increase  in  the  transverse 
diameter  displaces  the  retina,  and  may  either  raise  it 
from  the  pigment  layer  or  throw  it  into  a  series  of  folds 
(PI.  XIV,  fig.  1).  The  space  thus  provided  is  occupied  by 
the  distension  of  the  pei'ipheral  nerve-bundles,  the  fibres 
of  which  must  consequently  take  a  double  curve  like  an 
S  to  reach  the  surface  of  the  retina.  It  frequently  occurs 
that  a  small  vessel  or  a  band  of  the  supporting  tissue 
prevents  the  full  displacement  of  certain  fibres,  which 
are  in  consequence  bent  sharply  across  it  (PI.  XIY, 
fig.  2). 

The  axial  bundles  are  raised  upwards  and  inwards  so 
as  to  fill  the  physiological  pit ;  they  are  mostly  separated 
by  (Dedema,  usually  a  little  inside  the  crest  of  the  swelling. 
A  line  fi'om  this  point  to  the  concavity  of  the  lateral 
bulge  traA^erses  the  area  of  greatest  oedema,  and  it  is 
along  this  line  (PL  XV,  fig.  4),  as  will  be  seen  later,  and 
especially  at  either  end  of  it,  that  the  earliest  and  most 
marked  degenerative  and  sclerotic  changes  occur. 

The  anterior  layers  of  the  lamina  cribrosa,  especially 
those  of  the  pars  choroidalis,  are  separated  from  one 
another  and  bulged  forwards  by  the  oedema  (PI.  XV, fig.  3) ; 
the  most  anterior  are  in  some  cases  so  stretched  and 
attenuated  as  to  be  scai'celv  reconrnisable.       On  the  other 
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lijiiid,  tlie  postei-ior  part  remains^  as  a  rule^  compact  and 
noruial  in  position,  running  straiglit  across  or  with  a 
slight  backward  convexity.  Only  in  one  case  did  we  see 
any  separation  or  bending  forwards  of  these  posterior 
layers.  The  separation  of  the  nerve-fibres  by  csdenia 
often  extends  down  to  the  main  mass  of  the  lamina 
cribrosa  (PI.  XIV,    fig.   1). 

Occasionally  the  development  of  a  specially  strong 
band  of  connective  tissue  from  the  central  vessels  to  the 
outer  edge  of  the  disc  inhibits  the  distension  of  this  part 
by  oedema,  so  that  a  crescentic  swelling  on  the  inner 
three  quarters  of  the  disc  surrounds  a  normal  looking 
central  pit. 

The  cedema  spreads  outwards  for  some  distance  from 
the  disc  along  the  nerve-fibres  ;  it  usually  remains  con- 
fined to  this  layer,  and  does  not  invade  the  underlying 
tissue  to  any  serious  extent.  In  some  of  the  more  severe 
cases  the  bundles  of  fibres  running  between  the  disc  and 
macula,  owing  to  their  shorter  course  and  their  more 
liinited  distensibility,  seem  incapable  of  holding  all  the 
fluid  that  is  exuded  into  them,  and  it  consequently  raises 
the  overlying  membrana  limitans  interna  so  as  to  form 
.small  vesicles  traversed  bv  the  stretched  fibres  of  Miiller 
(PI.  XV,  fig.  4). 

Apart  from  the  folding  and  the  displacement  of  the 
retina,  the  cedema  does  not,  as  a  rule,  produce  much 
effect  on  the  other  layers ;  there  is  sometimes  a  little 
oedema  of  the  inner  nuclear  layer,  probably  owing  to 
spreading  of  the  fluid  from  the  nerve-fibre  layer,  and 
there  is  often  an  cedematous  separation  of  the  fibres  of 
the  outer  molecular  layer,  but  never  to  anything  like  the 
same  extent  as  in  albuminuric  retinitis. 

The  bulging  of  the  peripheral  fibres  that  displaces  the 
retina  in  some  cases  causes  a  rupture  of  what  seems  to  be 
a  cellular  membrane  running  from  the  membrana  limitans 
externa  to  the  upturned  end  of  the  membrane  of  Bruch 
(PI.  XIV,  fig.  2).  Possibly  its  cellular  appeai-ance  is  due  to 
proliferative  changes  consequent  on   the   oedema  and  the 


PLATE   XV. 

Illustrates  Mr.  Leslie  Patou's  aud  Dr.  Gordon  Holmes's  paper  on 
The  Pathology  of  Papilloedema  (p.  117). 

Fig.  3. — Papilkbdema  ten  days  after  commencement,  a.  Main  mass  of 
lamina  cribrosa  normal  in  position,  h.  Anterior  fibres  curved  forward 
and  separated  from  one  another. 

Fig.  4. — Intense  pai^illcedema  swelling  (+7  D.).  a.  Large  area  of 
degenerated  and  varicose  nerve-fibres,  b.  Eaisingof  membrana  limitans 
interna,     c.  Folding  of  retina. 
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stretching'  to  wliicli  it  is  subjected,  and  tliat  in  its  normal 
condition  it  may  be  tlie  tine  fenestrated  membrane  which 
A'erhoeff  has  described  running  from  the  membrana 
limitans  externa  to  be  reflected  on  to  tlie  membrane  of 
Bruch.  There  is  nearly  always  some  subretinal  exudate, 
'+    when    this   membrane    is   ruptured    it   is   gi'eater  in 

lunt  and  contains  red  blood-corpuscles. 
The  evidences  of  the  presence  of  oedema  in  the  nerve 
must  be  submitted  to  a  rigid  scrutiny,  as  it  has  been 
asserted  that  many  of  the  appearances  that  have  been 
ascribed  by  various  authors  to  oedema  are  in  reality  arte- 
facts produced  bj'  post-mortem  change  or  by  methods  of 
fixation.  Time  will  not  permit  us  to  go  into  the  question 
in  detail,  but  we  have  convinced  ourselves  that  in  some 
cases  there  is  oedema  of  the  nerve,  and  that  it  is  greatest 
in  its  vessel-bearing  portion  (PL  XYI,  fig.  5).  It  is  found 
principally  in  a  zone  immediately  below  the  pial  sheath, 
and  to  a  lesser  degree  round  the  central  vessels  and  along 
the  septa.  It  is  never  so  mai-ked,  and  is  usually  cpiite 
al)sent,  in  the  parts  of  the  nerve  behind  the  exit  of  the 
vessels,  wliile  in  the  intra-cranial  portion  of  the  nerve  we 
never  found  any  evidence  of  it. 

Vaticular  clianges. — Histological  examination  by  itself 
does  not  suffice  in  studying  the  vascular  changes.  Clini- 
cally, we  know  that  congestion  is  an  early,  if  not  the 
earliest,  sign  of  papilloedema ;  it  shows  itself  by  a  hyper- 
emia of  the  disc,  with  at  first  no  obvious  increase  in  the 
number  of  the  smaller  vessels,  which  is  probably  due  to 
those  of  the  pars  choroidalis  of  the  lamina  cribrosa  first 
filling  up.  Later  numerous  small  vessels  on  the  surface 
of  the  disc  and  on  its  more  superficial  parts  dilate  and 
become  visible  as  tiny  curling  vessels.  In  sections  these 
are  most  numerous  in  the  zone  which  Avould  lie  in  the 
normal  disc  immediately  in  front  of  the  hnnina  cribrosa 
(Pis.  XI Y  and  XY,  figs.  1  and  4).  They  are  often  found 
clustered  in  nests  in  the  inner  portion  of  the  lateral 
bulge. 

The    best     histological    evidence  of    congestion  is  the 
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]ia?nioiTliages  ;  these  vary  from  a  few  scattered  red  cells 
lying  among-  the  nerve- fibres  to  larger  extravasations,  that 
may  raise  the  membrana  limitans  interna  from  the  nerve- 
fibre  layer  to  a  height  exceeding  the  normal  depth  of  the 
retina.  Except  when  they  are  large  the  hfemorrhages 
tend  merely  to  separate  the  nerve-fibres  and  rarely 
rupture  them. 

Haemorrhages  are  sometimes  also  found  in  the  outer 
molecular  layerj  and  from  this  or  from  the  nerve-fibre 
layer  they  may  spread  into  the  adjoining  layers,  but 
primaiy  haemorrhages  into  these  are  uncommon.  Fr^e 
red  blood-corpuscles  are  also  frequently  present  in  the 
subretinal  exudate. 

In  a  series  of  transverse  sections  through  the  papilla 
and  nerve  the  central  vein  generally  appears  dilated  in 
the  disc  and  in  the  nerve  as  far  back  as  its  exit  into  the 
sheath  (PI.  XVI,  fig.  6),  while  its  calibre  is  approximately 
normal  in  the  lamina  cribrosa,  probably  owing  to  the 
dense  tissue  of  the  latter  preventing  its  dilatation.  The 
pial  veins  of  the  nerve  are  also  usually  congested,  and 
small  dilated  capillaries  can  be  seen  in  many  of  the  septa 
of  the  nerve.  In  a  few  cases  we  found  small  hfemorrhages 
into  the  sub-arachnoid  sheath. 

The  vein  is  usually  collapsed  as  it  passes  across  the 
sheath  space  (PI.  XVI,  fig.  7),  and  we  found  no  evidence 
that  the  venous  congestion  in  the  disc  and  nerve  was  due 
to  strangulation  or  kinking  of  the  vein  as  it  passed 
through  the  dura  mater. 

There  is  no  evidence  of  any  general  involvement  of  the 
choroid  in  the  venous  engorgement,  but  in  a  few  cases 
the  choroidal  vessels  in  the  immediate  vicinity  of  the 
disc  appear  fuller  than  normal. 

The  vascular  changes  that  occur  in  the  later  stages  of 
])apillnedema  consist  mainly  in  endothelial  proliferation  in 
the  smaller  vessels,  which  finally  leads  to  occlusion  of  many 
of  them;  and  a  thickening  of  the  adventitial  coats,especially 
of  the  larger  vessels,  which  frequently  undergo  later  a 
form  of  hyaline  degeneration.      These  changes  are  never 


PLATE   XVI. 

Illustrates  Mr.  Leslie  Patou's  and  Dr.  Gordon  Holmes's  paper  on 
The  Pathology  of  Papilloedema  (p.  117). 

Fig.  5. — Longitudinal  section  of  the  optic  nerve  near  the  eye.A. 
Nerve-fibre  bundles,  b.  CEdema  in  subpial  zone  (glia-mantel).  c.  Pia 
mater,     d.  Subarachnoid  space. 

Fig.  6. — Cross-section  of  the  central  vessels  in  the  centre  of  the  nerve 
immediately  before  the  exit  of  the  vein  ;  showing-  vein  fully  distended. 

Fig.  7. — Section  of  the  same  vein  in  the  subarachnoid  space. 
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SO  marked  in  the  nerve  as  they  are  in  the  disc  and  in  tlie 
lamina  cribrosa. 

Injiammatioii. — In  early  and  even  in  intense  papill- 
edema there  is  generally  no  evidence  of  inflammation  in 
the  papilla  or  nerve,  but  in  the  more  advanced  stages  and 
in  subsidence  a  small  amount  of  round-cell  infiltration  is 
occasionally  present  in  the  adventitial  coats  of  some  of 
the  larger  vessels.  The  majority  of  these  cells  are 
lymphocytes,  but  a  few  cells,  which  probably  represent 
the  wandering  cells  of  the  vessel  Avails  (clasmocytes),  have 
similar  nuclei,  surrounded  by  more  cytoplasm. 

This  cellular  infiltration,  when  present,  is  most  fre- 
quently found  in  the  loose  connective  tissue  around  the 
branching  of  the  central  vessels  of  the  disc,  and  is  often 
limited  to  this,  but  occasionally  it  spreads  along  one  of 
the  larger  vessels  some  distance  into  the  retina;  no  con- 
siderable number  of  vessels  is  ever  affected  by  it,  and  it 
call  be  frequently  found  only  around  one  or  two  branches 
of  the  central  artery.  In  a  few  cases  it  extended  along 
the  vessels  down  to  the  main  mass  of  the  lamina  cribrosa, 
but  it  is  rarely  found  in  the  vessel  walls  within  the  nerve. 
There  was  never  evidence  of  inflammation  in  any  other 
part  of  the  nerve. 

Even  when  we  take  account  of  the  slightest  trace  of 
this  cellular  infiltration,  it  was  present  in  less  than  a 
quarter  of  our  cases  ;  and  it  is  noteworthy  that  also  in 
some  cases  in  which  the  papilloedema  had  resulted  from  a 
cerebral  meningitis,  and  though  this  had  extended  to  the 
sheath,  we  could  detect  no  evidence  of  inflammation  in 
the  papilla  or  nerve. 

This  small  round-cell  peinvascular  infiltration  Avas  the 
only  definite  sign  of  inflammation  Ave  could  detect.  Owing 
to  the  small  proportion  of  our  cases  in  Avhich  it  is  present, 
its  local  and  irregular  distribution,  and  more  especially  to 
the  fact  that  it  occurs  only  in  the  later  stages  of  papill- 
oedema, we  are  convinced  that  it  is  a  secondary  process 
due  to  the  long-standing  oedema  and  the  nutritive  and 
vital  disturbances  that  this  produces. 
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Tims  our  observations  confirm  unequivocally  tlie  view 
that  papilloedema  is  a  non-inflammatory  process. 

Degenerative  changes. — Degenerative  changes  in  the 
nerve-fibi'es  are  found  chiefly  in  the  regions  in  which 
tliese  are  most  displaced — that  is^  in  the  lateral  bulge  and 
near  the  surface  of  the  disc  (PI.  XV,  fig.  4).  We  were 
able  to  study  their  evolution  easily  with  the  help  of  the 
specific  neurofibrillar  stains  of  Cajal  and  Bielschowsky^ 
with  which  we  examined  six  discs. 

The  fibres  first  swell  and  become  irregular  in  calibre 
and  varicose.  The  enlargement  is  apparently  due  to  an  • 
increase  of  the  interfibriilar  protoplasm,  which  sepai'ates 
the  neurofibrils  of  the  axis  cylinder  from  one  another  (PI. 
XVII,  fig.  8).  These  remain  at  first  visible  in  the  periphery 
of  the  swelling,  but  as  this  increases  they  break  up  and 
ultimately  disintegrate  into  a  granular  detritus.  Many  of 
these  local  enlargements  increase  in  diameter  and  become 
spindle-shaped ;  later  they  lose  their  continuity  with  the 
fibres  on  which  they  develop,  as  a  rule  first  at  their 
central  end,  and  become  the  globular  or  irregular  struc- 
tures to  which  Parsons  has  given  the  name  "cytoid 
bodies/'  owing  to  their  resemblance  to  cells.  This  resem- 
blance is  increased  by  the  fact  that  the  majoi'ity  contain 
a  core  or  nucleoid  which  tints  more  deeply  than  the  rest 
with  ordinary  stains.  It  has,  however,  never  the  staining 
characters  of  a  nucleus. 

We  have  not  only  followed  the  development  of  these 
cytoid  bodies  from  nerve-fibres,  but  by  the  use  of  special 
methods  we  have  demonstrated  their  identity  with 
degenerated  fibres;  by  the  method  of  Donaggio,  for 
instance,  by  which  only  recently  degenerated  fibres  are 
stained,  these  were  the  only  structures  in  the  disc  that 
were  coloured. 

When  fully  developed  they  lie  apparently  isolated  in 
the  tissue,  often  immediately  below  the  membrana 
limitans  interna,  but  they  disintegrate  rapidly,  undergoing 
a  form  of  fatty  degeneration.  If  the  disc  be  then  treated 
by  Marchi's  method,  coarse  black  granules  may  be  found 


PLATE   XVII. 

Illustrates  Mr.  Leslie  Patou's  and  Dr.  Gordon  Holmes's  paper  on 
The  Pathology  of  Papilloedema  (p.  117). 

Fig.  8. — Preparation  of  nerve-fibres  in  disc  stained  by  Cajal's  method. 

A.  Nerve-fibres  shoAving  varicosities  and  terminating  in  bnlbons  swelling. 

B.  Fully  developed  cytoid  body  at  end  of  varic  ose  nerve-fibre. 

Fig.  9. — Advanced  post-neuritic  atrophy  with  marked  glial  sclerosis. 
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lying  among  them  representing  those  that  liave  broken 
up,  while  others  still  intact  contain  similar  granules.  It 
was  this  appearance  that  probably  led  to  them  being 
mistaken  for  macrophages  removing  the  products  of  de- 
generation from  the  retina,  but  our  observations  leave 
no  doubt  as  to  their  nature  ;  they  confirm  entirely  the 
work  of  Tepljaschin  and  Parsons,  who  followed  their 
development  in  the  neighbourhood  of  local  lesions  of  the 
retina.  AVe  may  add  that  we  found  no  true  macrophages 
in  the  nerve-fibre  layer,  and  even  the  presence  of  Klirn- 
chenzelleu  of  neuroglial  origin  Avas  exceptional.  But  a 
few  groups  of  macrophages  were  present  in  sonie  of  our 
cases  in  the  external  granular  layer,  apparently  in  the 
sites  of  earlier  haemorrhages. 

These  cytoid  bodies  and  the  varicose  swellings  of  the 
nerve-fibres  that  represent  them  in  an  earlier  stage  were 
rarely  found  far  beyond  the  margin  of  the  disc  and  never 
behind  the  lamina  cribrosa.  This  form  of  degeneration 
of  the  fibres  in  papillosdenia  has  been  generally  attributed 
to  imbibition  of  oedematous  fiuid  by  them  (Rumpf),  but 
as  w^e  frequently  found  that  when  a  bundle  of  fibres  was 
bent  over  or  held  back  by  a  vessel  or  a  band  of  the 
supporting  tissue,  the  majority  of  its  fibres  had  undergone 
this  form  of  degeneration  centrally  to  the  constriction,  it 
would  appear  that  local  injuries  or  stretching  of  the  fibres 
may  favour  it.  This  is  also  made  probable  by  the  fact 
that  these  cytoid.  bodies  are  most  common  where  the 
fibres  are  most  stretched — that  is,  near  the  surface  of  the 
swelling  and  in  the  lateral  bulge. 

The  nerve-.sheatJi. — In  the  great  majority  of  our  cases 
the  nerve-sheath  is  distended,  especially  near  the  bulb, 
but  as,  unhappily,  accurate  notes  Avere  not  made  in  many 
cases  at  the  time  of  removal  of  the  eyes,  and  as  shrinkage 
and  distortion  is  liable  to  occur  in  the  process  of  harden- 
ing, we  are  unable  to  give  the  exact  percentage  in  which 
it  was  much  dilated.  It  occasionally  contains  a  coagulated 
albuminous  fiuid,  and  in  a  few  cases  small  luemorrluiires. 
On  the  other    hand,  except   in   the   cases    of    meningitis, 
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there  was  never  cellular  exudate  or  evidence  of  inflam- 
mation in  it.  In  several  cases  the  arachnoid  was  thickened 
and  its  cells  proliferated;  but  in  the  absence  of  reactionary 
changes  in  all  stages  of  the  condition  we  cannot  regard 
this  as  a  result  of  inflammation. 

The  proximal  portion  of  the  sheath  never  appeared 
dilated  nor  in  any  way  abnormal. 

Sclerosis. — As  the  oedematous  swelling  of  the  papilla 
subsides  a  proliferation  of  its  fixed  tissue  elements  be- 
comes visible;  this  is  always  greater  in  the  neuroglia  than 
in  the  mesoblastic  elements.  The  neuroglial  sclerosis  is 
always  most  marked  and  first  visible  where  the  effects  of 
the  oedema  and  the  degenerative  changes  it  produces  are 
o-reatest — that  is,  near  the  surface  of  the  disc  and  in  the 
lateral  bulge  of  the  nerve-fibres.  It  appears  first  as  a 
proliferation  of  the  nuclei,  and  this  is  followed  by  the 
development  of  coarse  fibrils.  There  may  be  considerable 
sclerosis  in  both  these  regions  and  little  change  in  the 
rest  of  the  disc ;  but  if  the  papillcedema  is  not  relieved, 
or  if  the  atrophy  is  marked,  the  sclerosis  extends  over  the 
rest  of  the  disc  (PI.  XVII,  fig.  9)  ;  in  its  central  portions  it 
seems  to  spread  from  the  columns  of  neuroglia  that 
separate  the  bundles  of  fibres  as  these  issue  from  the 
lamina  cribrosa.  When  this  secondary  sclerosis  is  advanced 
the  disc  becomes  an  irregular  dense  feltwork  of  neuroglia, 
in  which  the  course  of  the  nerve-fibres,  or  of  their  bundles, 
is  no  longer  visible.  In  the  stage  of  secondary  atrophy 
the  perivascular  connective  tissue  is  usually  proliferated, 
but  it  does  not  encroach  upon  the  nerve-fibres.  The 
lamina  cribrosa  is  often  much  thickened. 

A  definite  sclerosis  of  the  nerve  is  found  only  when 
it  or  some  of  its  bundles  have  undergone  secondary 
degeneration. 

The  nature  of  tumour  papillwderna. — The  examina- 
tion of  the  material  at  our  disposal  permits  us  to  form  a 
definite  opinion  on  the  nature  of  "  optic  neuritis  "  or 
"  choked  disc,"  as  it  occurs  in  association  with  cerebral 
tumours. 
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As  we  liave  described,  the  essential  histological  change 
is  an  a?denia  that  separates  the  nerve-fibres  of  the  disc 
and  its  neighbourhood,  but  as  a  rule  invades  the  retina 
but  little.  It  produces  the  swelling  and  the  other  charac- 
teristic ophthalmoscopic  changes.  The  haemorrhages  that 
occur  are  partly  due  to  the  stretching,  and  the  consequent 
rupture,  of  the  smaller  capillaries  that  are  involved  in  the 
swelling  and  partly  to  the  associated  venous  engorgement. 

In  the  majority  of  our  cases  there  was  no  evidence  of 
inflammation  in  the  papilla  or  optic  nerve,  and  in  those 
in  which  there  was  a  slight  perivascular  round-cell  infil- 
tration this  was  evidently  a  secondary  process.  Further, 
the  degenerative  and  atrophic  changes  that  occur  in  the 
nerve-fibres  and  ganglion  cells  can  be  best  explained  as 
an  effect  of  the  oedema. 

We  therefore  conclude  that  "  optic  neuritis "  or 
''  choked  disc,"  as  it  occurs  associated  with  conditions 
of  increased  intra-cranial  pressure,  is  primarily  and  essen- 
tially an  oedema. 

The  pathogenesis  of  jia'piUcedema. — It  is  impossible,  in 
the  few  minutes  at  our  disposal,  to  present  the  various 
arguments  that  have  led  us  to  adopt  the  view  we  accept 
of  the  genesis  of  papilloedema,  but  it  is  a  subject  of  such 
interest  that  we  venture  on  a  bald  statement,  with  the 
hope  that  we  may  not  be  summarily  judged  by  it. 

The  increased  intra-cranial  pressure  that  results  from 
the  presence  of  a  cerebral  tumour  must  be,  under  ordinary 
conditions,  transmitted  to  the  vaginal  space,  owing  to  the 
free  communication  between  it  and  the  intra-cranial 
cavity,  and  in  order  that  blood  can  flow  through  the 
central  vein  as  it  crosses  this  space  unsupported,  its 
intra-venous  pressure  must  rise  parallel  with  the  intra- 
cranial pressure.  Congestion  of  the  veins  and  capillaries 
distal  to  this  point  consequently  results.  In  the  nerve 
this  congestion  has  little  effect,  as  it  also  is  subjected  to 
the  increased  intra-vaginal  pressure,  but  in  front  of  the 
lamina  cribrosa  there  arises  a  disproportion  between  the 
capillary  and  the  tissue  lymph  tension,  as  the  intra-ocular 
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pressure  does  not  rise,    and   an    excessive   serous   transu- 
dation must  result. 

If  the  lymph  di-ainage,  however,  were  sufficiently  free, 
oedema  would  not  necessarily  occur.  But  as  the  lymph 
from  the  disc  and  nerve  drains  mainly  into  the  vaginal 
sheath,  its  outflow  will  be  obstructed  by  the  raised  intra- 
vaginal    pressure    until    its    pressure    has    risen    parallel 

Fig.  39. 


Tlie  fundus  in  a  case  of  papilloedema,  showing  tortuosity  of  veins, 
dilated  capillaries  on  disc,  soft  white  patches  due  to  varicose 
nerve-fibres  and  cytoid  bodies  (a),  striate  (6)  and  blot  (c), 
hsemorrhao-es,  concentric  grey  lines  due  to  retinal  foldings  {d), 
and  fan-shaped  macular  figure  of  bright  white  dots  (c)  due  to 
oedema  raising  membrana  limitans  interna. 


thereto.  As  a  consequence,  a  lymph  stasis  must  occur, 
and  the  tissues  become  distended  by  this  oedematous 
infiltration  until  the  lymph  tension  within  them  reaches 
or  exceeds  the  vaginal  pressure.  This  occurs  in  the 
papilla  only  when  the  cedema  has  distended  it  to  a  con- 
siderable height. 

Thus  both    factors  in   papilloedema,  the  venous  conges- 
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tioii  and  the  obstructed  lympli  drainage,  are  due  to  the 
same  cause,  viz.,  a  pathological  increase  of  the  pres- 
sure in  the  optic  sheath. 

This  hypothesis  appears  consistent  with  all  the  facts 
we  have  learned  from  the  study  of  a  large  amount  of 
clinical  material  and  a  fairly  extensive  histological  re- 
search ;  and  it  seems  capable  of  co-ordinating  these  facts 
with  the  principles  of  the  cerebral  and  ocular  circulations. 

Further,  it  serves  to  explain  the  constant  absence  of 
papilledema  in  the  eye  of  one  side  when  a  tumour  lies 
near  and  blocks  the  optic  foramen  of  this  side ;  this  must 
necessarily  prevent  the  transmission  of  the  intra-cranial 
pressure  to  the  vaginal  space.         {February  9th,  1911.) 

The  Chairman  said  the  Society  would  feel  much  in- 
debted to  the  authors,  who  had  had  exceptional  oppor- 
tunities of  working  at  the  subject.  The  paper  must  have 
involved  an  immense  amount  of  labour,  and  members 
must  congratulate  them  on  being  able  to  present  the 
subject  in  such  a  satisfactory  form. 

Mr.  Johnson  Taylor  asked  whether  the  authors  had 
had  any  cases  early  enough  to  be  able  to  confirm  patho- 
logically what  was  clinically  found,  namely,  that  the 
earliest  stage  of  optic  neuritis  Avas  noticeable  in  the  upper 
and  inner  part  of  the  disc.  He  believed  the  earliest  case 
given  in  the  paper  was  five  days.  He  (Mr.  Taylor)  had 
at  present  under  care  a  case  which  confii-med  the  observa- 
tion he  had  mentioned. 

Dr.  James  Taylor,  in  response  to  the  Chairman's  invi- 
tation, said  it  Avas  impossible  for  him  to  criticise  the 
elaborate  piece  of  work  Avhich  had  just  been  placed  before 
the  meeting  before  he  had  had  an  opportunity  of  studying 
it  at  leisure.  It  would  be  agreed  that  the  amount  of 
work  Avhich  the  paper  connoted  AA^as  remarkable,  and  he 
could  not  help  thinking  that  it  would  enable  members  to 
form  a  much  more  adequate  idea  of  the  true  conditions  of 
so-called  optic  neuritis,  from  the  histological  standpoint, 
and  perhaps  lead  to  the  dcA^sing  of  some  means  of  dealing 
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with  the  condition.  On  seeing  the  diagram  projected  on 
the  screen,  it  occurred  to  him  that  it  might  be  possible  to 
revive  the  old  method  of  tapping  the  optic  nerve  from 
the  front,  with  the  view  of  relieving  the  cedema.  Twenty 
years  ago  that  was  practised,  and  was  rather  lauded.  He 
saw  one  case  in  which  a  remarkable  result  ensued  from 
such  interference.  Though  that  method  had  fallen  into 
disuse  for  a  long  time,  the  present  research  stimulated  the 
hope  that  extreme  papilloedema  at  least  might  be  relieved 
in  some  such  way  as  he  had  mentioned.  If  the  authors 
had  considered  that  point,  he  would  be  glad  to  know  their 
view  on  it. 

The  Chairman  agreed  that  it  was  difficult  to  discuss 
such  a  paper  at  first  hearing.  It  required  leisurely  study 
before  forming  a  definite  opinion. 

Dr.  Gordon  Holmes,  in  reply,  said  the  only  point  to 
which  it  was  necessary  for  him  to  refer  Avas  the  suggestion 
of  Dr.  James  Taylor  concerning  the  possibility  of  relieving 
the  swelling  by  tapping  the  sheath  of  the  optic  nerve.  If 
the  hypothesis  now  advanced  were  correct,  that  method 
would  only  be  sufficient  if  a  fistula  could  be  left  in  the 
sheath,  to  enable  the  cerebro-spinal  fluid  to  drain  from  it 
and  prevent  the  pressure  rising  parallel  with  the  intra- 
cranial pressure.  Or  it  might  relieve  the  papilledema  if 
the  communication  between  the  vaginal  space  and  the 
intra-cranial  cavity  had  been  blocked.  It  raised  a  very 
interesting  point  in  that  connection,  as  the  hypotheses 
which  Saenger  and  Behr  recently  brought  forward 
assumed  that  the  cause  of  optic  neuritis  was  an  inter- 
ruption of  the  communication  between  the  vaginal  cavity 
and  the  cerebral  space.  If  that  were  correct.  Dr.  James 
Taylor's  suggestion  would  certainly  relieve  the  condition, 
and  would  be  a  rational  mode  of  treatment. 

Mr.  Paton,  in  reply,  said  the  clinical  evidence  of  the 
commencement  of  oedema  in  the  upper  and  inner  part  of 
the  disc  was  sufficient,  apart  from  any  histological 
evidence.  The  condition  nearly  always  commenced  at 
the   upper   border  first,  and   in    the   lower   border   later. 
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But  when  one  got  a  case,  as  Dr.  Holmes  and  he  did,  in 
which  only  the  upper  border  showed  oedema,  the  shrink- 
age in  the  tissue  in  preparation  was  such  that  sections 
looked  like  those  of  a  normal  nerve.  The  results  of  the 
investigation  had  perforce  to  be  condensed  to  about  one 
fourth  to  make  it  possible  to  read  it  and  demonstrate  it 
in  the  time  allotted.  It  was  hoped  that  the  full  paper 
would  be  published  in  another  form  dui-ing  the  next  two 
or  three  months. 


23.   Sections  of  neoplasm  involving  iris,  from  case  of 
31.  G — ,  shoicn  November  10th,  1910. 

By  F.   A.  JuLEK. 

Before  excision  a  needle  was  passed  through  cornea 
and  pupil  into  the  tumour,  and  the  ant.  chamber  imme- 
diately filled  with  blood.  The  globe  was  hardened  in 
Zenker's  fluid. 

The  tumour  is  a  large  round  celled  sarcoma  of  ciliary 
body  and  iris,  about  3  mm.  deep  by  6"5  mm.  diameter, 
projecting  into  the  posterior  chamber. 

Anteriorly  the  uninvolved  portion  (pupillary  part)  of 
the  iris  is  pushed  forward  and  inward  against  the  cornea, 
to  which  there  is  an  anterior  synechia  at  the  pupillary 
margin.  The  cornea  opposite  the  tumour  is  in  apposition 
to  it,  but  Descemet's  membrane  is  intact,  save  where  a 
puncture  had  been  made.  The  endothelium  on  Descemet's 
membrane  is  here  sparse  and  in  places  absent. 

Externally  the  tumour  is  bounded  in  front  by  the 
meridional  fibres  of  the  ciliary  muscle,  the  outer  part  of 
which  is  not  invaded  by  tumour  cells.  There  is  a  com- 
mencing invasion  of  the  sclera  towards  Schlemm's  canal, 
but  otherwise  the  sclera  is  intact. 

Behind,  the  external  boundary  is  the  ciliary  epithelium, 
and  the  two   layers  appear  intact,  processes  passing  into 
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the  growth.  Opposite  the  lens  the  superficial  iion- 
pigmented  layer  becomes  pigmented  and  cuboidjil,  and 
the  epitlielium  can  from  here  be  traced  round  the  internal 
margin  of  the  tumour  as  an  irregular  double  layer  of 
pigmented  cells,  which  finally  bends  round  on  itself  to 
become  continuous  with  the  pigment  layers  of  the  iris. 

The  lens  has  been  distorted  by  the  pressure  of  the 
tumour ;  it  is  tilted  backwards,  and  the  margin  is  quite 
acute,  whilst  the  underlying  fibres  are  swollen  and 
irregular. 

There  is  a  quantity  of  pigment  in  parts  of  the  tumour, 
partly  in  large  interlacing  chromatopliores  and  partly  as 
large  and  small  granules.  There  has  been  considerable 
ha?morrhage,  chiefly  as  the  result  of  the  two  punctures 
which  had  been  made. 

The  iris  and  ciliary  body  show  a  number  of  cells  with 
eosinoj)hile  granules. 

The  major  arterial  circle  of  the  iris  cannot  be  deter- 
mined. 

I  consider  the  tumour  must  have  originated  in  the 
stroma  near  the  junction  of  the  ciliary  body  and  iris; 
for  the  ciliary  body  is  certainly  involved,  and  the  lining 
of  the  inner  wall  of  the  tumour  partakes  of  the  nature  of 
pai's  iridica  retinae  rather  than  pars  ciliaris  retinae. 

An  interesting  feature  is  the  distortion  of  the  lens 
margin  and  the  underlying  fibres  from  the  increasing 
pressure  of  the  tumour.  I  have  to  thank  Mr.  Hudson  for 
help  in  cutting  the  sections. 

[Card  specimen.      March   9th,  1911.) 


24.    Three  cases  of  optic  nerve  tuniuur. 

By  A.  Hill  GiarriTH. 

The  cases  1  have  the  pleasure  of  describing  to  you,  all 
occurred  within  the  last  two  years — one  in  private  prac- 
tice,   the    others    under    my    charge    at    the    Koyal    Eye 
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Hospital.  Two  are  specimens  of  intra-dural,  the  other  of 
extra-dural  growth.  The  drawings  are  by  Dr.  R.  S. 
Nichol. 

I  take  this  opportunity  of  thanking  Dr.  Lorrain  Smith, 
the  Professor  of  Pathology,  for  reporting  upon  the  micro- 
scopic character  of  the  tumours  and  mounting  all  the 
preparations. 

Case    1. — Lymphangeioma. 

Doris  I — ,  £et.  12  years.  There  has  been  protrusion 
of  the  right  eye  since  the  age  of  4|  years.  When  she 
came  under  my  observation  at  the  Eoyal  Eye  Hospital,  in 
September,  1910,  there  was  marked  protrusion  of  the  left 
eyeball  directly  forward.  The  movements  were  good 
except  downwards,  in  which  direction  the  movement  was 
very  limited.  There  was  a  lobulated  transversely  placed 
swelling  between  the  globe  and  the  inferior  edge  of  the 
orbit.  Pressure  on  the  globe  did  not  reduce  the  pro- 
trusion, and  one  felt  a  distinct  resistance.  Vision  was 
J.  16.  The  disc  was  pale  and  atrophic,  probably 
post-papillitic.  The  other  eye  had  normal  vision.  On 
September  21st,  1910,  the  following  operation  was  per- 
formed under  A.C.E.  mixture,  given  by  Dr.  Rodger,  the 
Junior  House-Surgeon,  Dr.  Bride,  the  Senior  House- 
Surgeon,  assisting  at  the  operation:  The  eyelids  and 
entire  contents  of  the  orbit  were  removed  by  a  circular 
incision,  the  eyebrow  being  preserved.  In  this  Avay  the 
eyelids,  the  eyeball,  the  growth,  and  the  orbital  tissues 
with  the  periosteum  were  removed  in  one  mass.  The 
cavity  was  lightly  packed  with  gauze.  One  month  after 
the  operation,  on  October  22nd,  five  Thiersch  grafts  from 
the  patient's  thigh  were  transplanted  into  the  orbit. 

When  I  saw  the  child  the  other  day  the  orbital  cavity 
was  Avell  lined  with  skin,  save  for  a  small  patch  at  the 
apex.      There  was  no  discharge. 

The  exact  nature  of  the  growth  (I  mean  its  relation  to 
the  optic  nerve)  Avas  not  diagnosed  till  excision  had  been 
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performed.  The  presence  of  the  lobulated  swelling 
between  the  globe  and  the  lower  margin  of  the  orbit 
probably  put  me  off  the  scent.  The  swelling  referred  to 
was  perhaps  due  to  some  of  the  contents  of  the  orbit 
being  forced  forwards  by  the  growth.  I  think  this  is 
more  likely  than  that  it  was  a  part  of  the  growth  itself. 

Fig.  1  (PI.  XVIII)  is  a  drawing  of  the  eyeball  and 
growth  taken  soon  after  their  removal,  and  shows,  as  is 
usual  in  these  eases,  a  considerable  length  of  the  anterior 
portion  of  the  optic  nerve  uninvaded  by  the  growth.  A 
short  stump  of  the  nerve  is  seen  posterior  to  the  growth, 
a  state  of  things  favourable  to  a  lasting  cure. 

In  Fig.  2  one  half  of  the  growth  has  been  removed, 
and  shows  well  its  cystic  structure  and  the  thickened 
nerve  traversing  it.      The  capsule  is  thin  but  complete. 

Professor  Lorrain  Smith's  report. — "  The  tumour 
consists  of  widely  dilated  lymphatics  and  lymph  spaces 
in  a  matrix  of  vascular  fibrous  tissue  (fig.  1,  PI.  XIX). 
The  larger  spaces  show  a  lining  of  endothelium.  The 
contents  consist  chiefly  of  fibrin  and  leucocytes,  but  in 
some  of  them  a  few  red  blood-corpuscles  are  found. ^' 

Case  2. — Glio-Sarcoma. 

L.  S — ,  female,  set.  2^  years.  The  child  was  sent 
to  me  on  May  28th,  1909,  by  Mr.  Philip  Worley,  the 
family  medical  attendant,  on  account  of  protrusion  of  the 
right  eyeball.  There  was  marked  displacement  of  the 
eyeball  directly  forward.  This  had  been  noted  for  a  few 
weeks.  -There  was  no  redness  or  other  inflammatory 
sign.  The  pupil  reacted,  but  only  consensually  with  that 
of  the  other  eye.  There  was  well-marked  optic  neuritis 
on  the  affected  side.  The  vessels  were  engorged,  but 
there  were  no  haemorrhages.  The  parents  were  full 
cousins  ;  the  patient  was  their  only  child,  and  was  per- 
fectly healthy,  strong,  and  beautiful.  The  diagnosis  was 
tumour  of  the  optic  nerve,  and  evisceration  of  the  orbit 
was  advised.      Sir  J,  Tweedy  confirmed  the  diagnosis  and 
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Illustrates  Dr.  A.  Hill  Griffith's  paper  on  Three  Cases  of  Optic 
Nerve  Tumour  (p.  132). 

Fig.  1. — From  Case  1 :  Lyinpliangeioma. 
Fig.  2. — Same  specimen  on  section. 
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approved  of  the  operation.  I  operated  eleven  days  after 
I  first  saw  the  case,  and  even  in  this  time  the  optic 
neuritis  had  become  much  more  marked.  The  operation 
was  performed  in  the  presence  of  Mr.  Worley,  chloroform 
being  administered  by  Dr.  Bride,  and  Dr.  Wharton 
assisting  at  the  operation.  The  eyeball,  with  the  growth 
and  the  entire  contents  of  the  orbit,  including  the  peri- 
osteum, were  removed,  as  in  the  former  case,  in  one  mass. 
The  eyelids,  however,  were  first  reflected  towards  the  nose 
by  means  of  a  horseshoe  incision,  the  flap  being  after- 
wards replaced  and  sutured. 

Fig.  41  shows  the  tumour  as  a  pear-shaped  swelling,  the 
broad  end  coming  nearly  up  to  the  globe,  unlike  the 
former  case,  in  which  a  length  of  optic  nerve  intervened. 

The  optic  nerve  sheath  is  thickened,  and  forms  a  com- 
plete capsule  around  the  growth,  save  at  the  apex,  where 
it  has  been  cut  through.  One  has  evidently  not  succeeded 
in  reaching  unchanged  optic  nerve  at  this  part,  the 
tumour  extending  beyond  the  confines  of  the  orbit. 

Professor  Lorrain  Smith's  report. — "  The  tumour  con- 
sists of  an  exceedingly  soft  mass  of  tissue  situated  in  the 
optic  nerve  and  penetrating  or  permeating  the  substance 
of  the  nerve  so  as  to  be  iiidistinguishable  from  it.  On 
microscopic  examination  it  is  found  to  have  a  glio- 
matous  structure.  The  glia  cells  vary  very  much  in 
different  areas.  In  some  are  seen  well-defined  glia  cells, 
with  fibrillary  pi'ocess  passing  out  from  their  protoplasm 
and  forming,  with  neighbouring  cells,  a  complicated  net- 
work. In  other  areas  the  cells  are  round  in  shape  and 
devoid  of  processes,  and  the  structure  of  the  tumour  in 
these  areas  ceases  to  resemble  that  of  a  round-celled 
sarcoma.  There  is  a  rich  vascular  supply  and  a  great 
abundance  of  widely  dilated  lymphatic  spaces  throughout 
the  whole  of  the  tumour.  The  photograph  (fTg.  2,  1*1.  XIX) 
shows  the  type  of  structure  seen  in  the  tumour." 
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Case  3. — Endothelioma. 

Agnes  J — ,  iet.  30  years,  single.  Was  first  seen  by  me 
at  the  Royal  Eye  Hospital  on  January  20tli,  1909.  For 
some  years  there  had  been  protrusion  of  the  left  eye, 
getting  more  marked  the  last  few  weeks.  The  movements 
of  the  eye  were  good.  The  consensual  downward  move- 
ment of  the  upper  lid  was  retained.  There  was  recent 
optic  neuritis,  with  blurring  of  the  edge  of  the  disc  all 
round.  The  veins  were  engorged  and  the  arteries  small. 
No  hsBmorrhages. 

R.E.  f  with  -  0-75  D.  =  f  and  J.  1. 
L.E.  f  with  -  1  D.  =  f  and  J.  1. 

Patient  had  had  fair  health,  and  she  suffered  from 
some  degree  of  anasmia,  though  menstruation  occurred 
every  three  weeks.  I  treated  her  with  10  gr.  doses  of 
iodide  of  potassium  thrice  a  day.  She  was  taken  into 
the  Eye  Hospital  on  June  2nd,  Avhen  it  was  noted  that  the 
vision  had  fallen  to  -^-g-.  There  was  well-marked  pro- 
ptosis.  No  growth  could  be  felt.  There  was  still  optic 
neuritis.  The  operation  Avas  done  on  June  6th  under 
chloroform  given  by  Dr.  Bride.  The  external  rectus 
tendon  was  divided,  also  the  outer  canthus  very  freely. 
This  permitted  of  the  growth  being  easily  felt  by  one's 
little  finger.  It  obviously  surrounded  the  optic  nerve. 
The  entire  contents  of  the  orbit  Avere  removed  and  the 
eyelids  replaced,  as  in  Case  2. 

Fig.  40  shows  the  growth.  It  is  situated  immediately 
behind  the  globe.  In  contrast  with  the  other  cases  there 
is  no  capsule,  and  portions  of  the  tumour  have  been 
broken  off  at  the  operation.  The  optic  nerve  is  seen 
protruding  through  the  back  of  the  growth.  "  The 
tissue  consists  of  well-defined  cylindrical  masses,  which 
have  been  cut  transversely  in  the  section.  The  cells 
composing  these  masses  are  large  epithelial-like  cells  with 
a  round  central  nucleus.  The  protoplasm  is  homogeneous, 
and  stains  slightly  with  the  luBinatoxylin.       The   outlines 
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PLATE   XIX. 

Illustrates  Dr.  A.  Hill  Griffith's  paper  on  Three  Cases  of  Optic 
Nerve  Tumovir  (p.  132). 

Fig.  1. — Case  1 :  Lymphangeioma. 

Fig.  2. — Case  2:  Glio-sarcoma. 

Fig.  3. — Ciise  3:  Endothelioma;  low  power. 

Fig.  -i.— Case  3  :  Endothelioma;  high  power. 
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of  the  cells  are  not  clearly  detined^  but  there  is  no  inter- 
cellular matrix,  and  neither  blood  nor  lyni])h  vessels  are 
found  in  these  inasses.  At  some  points  the  cells  have 
become  flattened  and  scale-like,  and  at  others  the  |3roto- 
plasm  shows  signs  of  softening  and  disintegration"  (figs. 
3  and  4,  PI.  XIX). 

The  method  of  operation  by  the  horseshoe  incision  in 

Fig.   10. 


Cases  2  and  3  is  described  in  Schweigger's  Handhuch 
der  Augenheilkunde,  1893.  It  is  one  that  I  have  often 
employed  in  evisceration  of  the  orbit,  and  can  strongly 
recommend.  If  Thiersch's  grafts  are  to  be  used,  it  is 
better  to  remove  the  lids  entirely  by  a  circular  incision, 
as  in  Ca.se  1.  The  patient  Avill  probably  in  any  case  elect 
to  use  some  sort  of  covering,  so  that  the  preservation  of 
the  eyelids  is  of  doubtful  advantage.  It  is  very  remark- 
able how  the  perfectly  bare  walls  of  the  orbit  become 
lined  with  a  continuous  laver  of  granulations,  in  the  same 
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way,  I  suppose,  that  grass  springs  up  between  the  stones 
of  a  little-used  street. 

As  far  as  1  know  there  have  been  only  two  other  cases 
of  this  kind  in  the  practice  of  my  colleagues  at  the  Eye 
Hospital  ;  one  of  these  specimens  I  have  been  able  to 
show  you  by  the  kindness  of  Dr.  McNab,  under  whose 
care  the  patient  Avas,  and  the  other  will  be  mentioned  by 
Dr.  Wharton. 

I  have  not  attempted,  for   the  purposes  of  this  paper, 

Fig.  41. 


-■^' 


to  make  myself  acquainted  with  the  published  cases,  and 
nearly  all  the  information  I  possess  is  derived  from  a 
perusal  of  Parsons'  Pathology  of  tlte  Eye,  vol.  ii.  From 
this  source  I  gather  that  the  extra-dural  are  much  rarer 
than  the  intra-dural  cases,  there  having  been  recorded 
18  of  the  former  to  102  of  the  latter.  Perhaps  the  dis- 
proportion in  numbers  is  not  so  great  as  these  figures 
indicate.  The  distinction  could  be  made  only  after  the 
removal  of  the  growths,  when  the  recognition  of  an  intra- 
dural tumour  could  never  present  any  difficulty.  Now 
the  same  could  not  be  said  of  the  extra-dural  growths, 
many    of    which    might    be    regarded    simply   as   orbital 
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tumoui-s.  As  a  possible  example,  T  Avould  refei"  you  to 
vol.  i.\,  1889,  of  our  Transactio}n>',  in  wliicli  Dr.  Emrys 
Jones  describes  a  case  of  cavernous  angioma  of  the  orbit. 
The  patient,  a  girl^  £et.  18  years,  had  gradually  increasing 
proptosis  of  one  eye  for  nine  years.  The  tendons  of  the  recti 
muscles  were  greatly  stretched  by  a  solid  growth,  which 
bulged  underneath  the  reflected  conjunctiva  all  around 
the  eye.  The  tumour  filled  up  the  entire  orbit,  foi'ming 
a  complete  mould  of  this  cavity,  and  the  optic  nerve  in 
its  whole  length  lay  on  the  median  side. 

The    drawing,    I'epresenting   a    frontal    section    of    the 

Fig.  41'. 


growth  about  its  centre,  shows  on  its  nasal  side  a  deep 
groove,  in  which  was  lodged  the  optic  nerve.  The  struc- 
tui-e  is  without  doubt  that  of  a  cavernous  angioma. 

The  next  sketch  (Fig.  42)  shows  a  dense  white  fibrous 
growth,  filling  the  orbit  surrounding  and  adherent  to  the 
globe  right  up  to  the  cornea.  It  closely  resembles  in  all 
its  details  the  case  described  by  Parsons  on  p.  704  of 
his  work  as  a  typical  example  of  extra-dural  growth. 

The  last  specimen  I  show  is  a  tumour  growing  from 
the  equator  of  the  eyeball  and  quite  adherent  to  the 
sclerotic  coat.  Is  this  an  extra-ocular  growth  of  the 
optic  nerve  sheath  ?  If  it  had  been  near  the  nerve,  I 
daresay  we  should  have  answered  this  question  in  the 
affirmative. 
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In  conclusion,  I  sliould  like  to  ask  the  following 
questions : 

(1)  When  should  the  tumour  be  removed  without  the 
eyeball  ? 

(2)  When  complete  evisceration  of  the  orbit  is  done, 
should  the  eyelids  be  removed  ? 

(3)  When  the  lids  are  left,  is  it  practicable  to  trans- 
plant skin  ? 

(4)  In  complete  evisceration,  what  form  of  prothesis 
could  be  used?  [March  9th,  1911.) 

The  President  said  he  did  not  understand  the  distinc- 
tion between  extra-dural  and  intra-dural  optic  nerve 
tumour.  He  had  always  looked  upon  optic  nerve  tumour 
as  essentially  intra-dural,  and  an  extra-dural  one  as  a 
tumour  which  might  involve  the  nerve  but  did  not  spring 
from  it.  Possibly  the  distinction  might  be  made  patho- 
logically, and  it  would  be  interesting  to  hear  the  views  of 
members  on  this  point.  In  the  cases  he  had  seen,  they 
had  originated  with  early  loss  of  sight,  the  mobility  of 
the  eye  being  retained.  The  pathological  report  in  all 
his  cases  had  been  that  they  were  either  myxoma  or  fibro- 
myxorna. 

Mr.  Treacher  Collins  said  he  regarded  tumours  of  the 
optic  nerve  as  divisible  into  intra-dural  and  extra-dural. 
He  thought  Dr.  Hill  Griffith  had  included  tumours  starting 
from  other  structures  of  the  orbit  in  his  paper.  Tumours 
of  the  orbit  might  be  extra-dural  without  being  tumours 
of  the  optic  nerve.  If  they  started  from  the  outer  sheath 
of  the  nerve,  and  extended  round  it,  he  would  describe 
them  as  extra-dural  ;  but  tumours  starting  in  the  other 
structures  of  the  oi'bit,  which  in  the  course  of  their 
growth  embedded  the  nerve,  he  would  regard  as  being  in 
a  different  class.  The  first  case  of  tumour  of  the  optic 
nerve  which  he  had  to  deal  with  was  in  a  child,  from 
whom  he  removed  the  eye  and  the  growth.  He  divided 
the  growth  as  far  back  as  possible,  up  to  the  optic  fora- 
men,  and   it    was   certain,   from   the   examination  of   the 
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specimen,  that  some  of  the  growtli  must  have  i*emained 
behind,  extending  back  into  the  intercranial  portion  of 
the  nerve.  He  watched  the  case  for  a  long  time,  and 
there  was  no  further  manifestation  of  growth  eitlier  in 
the  orbit  or  intra-cranially.  Many  of  the  intra-dural 
tumonrs  were  not  veiy  malignant,  or  not  malignant  at  all. 
Microscopicall}',  they  seemed  to  belong  mostly  to  the 
class  of  growth  spoken  of  as  fibromatosis,  which  also 
occurred  in  connection  with  other  nerves.  When  he  had 
to  deal  with  a  second  case  of  intra-dural  tumour  of  the 
optic  nerve,  before  proceeding  to  remove  anything  he 
made  an  exploratory  operation  by  cutting  down  on  the 
outer  wall  of  the  orbit  and  putting  his  finger  into  it.  He 
found  a  tumour  of  the  optic  nerve,  and  without  doing  a 
Kronlein's  operation  was  able  to  remove  the  growth, 
retaining  the  ej^eball.  He  cut  the  optic  nerve  close  be- 
hind the  eye  and  close  to  the  optic  foramen.  He  followed 
the  case  for  some  time,  and  it  did  very  well.  The  appear- 
ance was  much  better  than  it  would  have  been  if  he  had 
removed  the  whole  eyeball  or  eviscerated  the  orbit.  One 
of  the  symptoms  which  led  him  to  diagnose  tumour  of  the 
optic  nerve  in  his  first  case  was  an  advance  in  the  degree 
of  hypermetropia  while  the  patient  was  under  observation. 
This,  he  thought,  was  a  very  significant  symptom  in  the 
diagnosis  of  a  tumour  behind  the  eye,  especially  one 
beginning  in  the  optic  nerve. 

Mr.  J.  B.  Lawford  said  he  would  like  to  reply  to  one 
of  the  questions  which  Dr.  Griflith  asked  at  the  end  of 
his  paper,  namely,  as  to  any  means  of  hiding  the  deformity 
after  exenteration  of  the  orbit.  Many  years  ago  he  had 
to  exenterate  an  orbit  on  account  of  recurrent  growth  in 
a  young  woman.  Independently  of  his  aid,  she  found 
somebody  in  Birmingham  who  made  for  her  a  model  of 
an  eye  and  eyelid,  cleverly  fixed  to  a  spectacle  frame, 
which  she  wore,  and  was  pleased  with  the  result.  To  an 
ophthalmic  surgeon  it  was  nearly  as  great  a  deformity  as 
the  empty  orbit,  but  the  man  in  the  street  would  not 
notice  much  amiss.      Eventually  the  patient  died  of  meta- 
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static  growths.  In  regard  to  transplanting  skin  into  the 
orbit  in  cases  in  which  the  eyelids  were  retained  after  an 
exenteration,  he  did  not  think  that  would  be  practicable, 
because  the  eyelids  always  fell  in  and  became  adhei-ent 
to  the  walls  of  the  orbit. 

Mr.  Herbkrt  Parsons  said  the  most  important  point 
had  been  referred  to  by  Mr.  Treacher  Collins,  namely, 
that  one  must  be  certain  that  an  exti'a-dural  tumour  was 
really  a  tumour  of  the  optic  nerve.  It  could  only  be 
determined  conclusively  by  microscopical  examination. 
Consequently  it  was  doubtful,  he  thought,  whether  the 
one  projected  on  the  screen,  and  which  apparently  had 
not  been  examined  microscopically  at  all,  was  an  extra- 
dural tumour.  There  was  a  peculiarity  about  the  growths, 
both  intra-dural  and  extra-dural,  namely,  the  similarity 
of  all  the  tumours  in  the  two  groups.  In  the  literature 
the  intra-dural  tumours  were  described  by  a  variety  of 
names,  such  as  myxomata,  glio-myxomata,  glio-myxo-sarco- 
mata,  and  sarcomata,  and  so  on.  They  had  been  excel- 
lently collected  and  discussed  in  a  paper  by  Dr.  Byers,  of 
Montreal.  He  pointed  out,  what  had  also  been  referred 
to  by  Mr.  Collins,  that  it  Avas  essentially  a  condition  of 
fibromatosis,  and  that  the  apparent  myxoid  degeneration 
was  probably  an  oedematous  condition,  and  he  compared 
it  to  elephantiasis.  Therefore  he  did  not  think  it  mattered 
very  much  whether  Dr.  Lorrain  Smith  had  altered  his 
opinion  as  to  its  being  glio-sarcoma,  especially  as  the  latter 
was  a  term  best  avoided,  since,  in  the  light  of  present 
views,  it  was  rather  a  contradiction  of  terms. 

Mr.  Gr.  Coats  agreed  with  Mr.  Parsons  that  the  im- 
portant point  to  recognise  about  intra-dural  tumours  was 
that  they  were  all  the  same,  by  whatever  name  they 
might  be  called.  The  mesoblastic  framework  of  the  nerve 
apparently  took  no  true  part  in  the  formation  of  the 
tumour,  but  simply  underwent  hypertrophy ;  the  character- 
istic abnormality  was  the  growth,  among  the  nerve-fibres, 
of  a  new  tissue,  which  caused  them  to  be  scattered  and 
spread  out,  and  sometimes  broke   into   the    intervaginal 
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space.  He  believed  that  this  new  formation  was  a  simple 
proliferation  of  the  neurog-Hal  framework.  The  term 
'•  o^liosis,"  Avhich  had  been  employed  recently,  avoided  the 
stigma  of  malio-nancy  conveyed  by  the  word  "glioma," 
and  suggested  the  simple  nature  of  these  tumours. 

Mr.  J.  Whakton  said  Dr.  Griffith  had  referred  to  a 
case  which  he  (Mr.  Wharton)  saw  in  Manchester  in  1907, 
and  who  was  under  the  care  of  Mr.  Edward  Roberts.  The 
woman  was  a?t.  28  years,  and  had  a  staphyloma  of  the  cornea 
of  the  left  eye,  with  marked  pi'optosis,  but  no  perception 
of  light.  The  eyeball  was  painful,  and  enucleation  was 
recommended.  She  w^as  taken  into  hospital,  and  when 
under  the  chloroform  an  attempt  w^as  made  to  push  back 
the  eyeball.  It  was  then  found  that  behind  the  eyeball 
could  be  felt  a  firm  mass,  w^hich  seemed  to  have  a  conical 
front.  One  could  move  the  eyeball  on  to  the  lump  at  the 
back  a  little  in  every  direction.  It  seemed  attached  in 
some  way.  Permission  was  given  to  remove  the  eye,  and 
that  was  done,  and  it  was  found  that  at  the  back  of  the 
orbit  there  Avas  a  tumour  about  the  size  of  a  pigeon's  egg. 
That  was  removed,  and  found  to  be  an  intra-dural  tumour 
of  the  optic  nerve.  Dr.  Lorrain  Smith  reported  that  it 
was  endothelioma. 

Mr.  Jameson  Evans  said  he  believed  he  saw  the  arti- 
ficial eye  which  Avas  mentioned  by  Mr.  Lawford,  and  that 
it  was  made  by  Salt  &  Son,  who  were  Birmingham 
instrument  makers.  He  believed  it  was  not  always 
necessary  to  do  exenteration  in  those  cases,  because  many 
of  the  tumours  wei-e  fairly  benign  ;  many  of  them  could 
not  be  malignant.  He  had  watched  cases  of  extra-dural 
tumour  in  which  the  eye  and  the  tumour  were  removed 
and  the  other  contents  of  the  orbit  left  behind.  The 
patient  was  able  to  wear  an  artificial  eye,  and  there  w^as 
no  recurrence  of  the  gi-owth  in  eight  or  ten  years.  There 
was  another  case  of  intra-dural  growth  which,  for  five 
years,  used  to  come  to  the  Birmingham  Eye  Hospital,  and 
there  was  no  sign  of  recurrence.  He  did  not  see  why  a 
case   should  be   operated  u])on  by  exenteration    at    once. 
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AVhy  not  leave  the  eye  and  remove  the  growth  l)y  Kron- 
lein's  operation,  if  possible.  Failing  that,  remove  the  eye 
and  the  tumour,  and  then  do  an  exenteration  later  only 
if  there  were  any  signs  of  I'ecurrence  of  the  growth. 

Mr.  DoYNE  said  he  had  always  believed  that  in  cases 
of  tumours  of  the  optic  nerve  there  was  atrophy  of  the 
disc,  which  looked  like  jn-itnary  optic  atrophy,  and  one 
might  think  it  Avas  tumour  of  the  optic  nerve.  He  was 
interested  to  hear  that  in  two  of  Dr.  Griffith's  cases  and 
in  Mr.  Thomas's  there  was  optic  neui-itis.  In  all  his  (Mr. 
Doyne's)  cases  there  was  atrophy  of  the  optic  nerve, 
which  he  regarded  as  primary ;  there  may  have  been 
optic  neui'itis. 

Mr.  S.  Mayou  said  that  some  years  ago  he  had  a  case 
similar  to  the  one  which  Dr.  Griffith  narrated  first,  namely, 
one  of  neuro-fibromatosis  of  the  optic  nerve,  and  in  that 
case  there  was  marked  optic  neuritis.  The  tumour  was 
removed  by  Kronlein's  operation,  and  when  the  sections 
were  cut,  it  was  seen  that  the  tumour  apparently  pressed 
on  the  central  retinal  vein,  causing  the  swelling  of  the 
optic  disc.  He  agreed  with  what  Mr.  Collins  said  about 
the  structure  of  the  tumours.  In  neuro-fibromatosis  the 
tumour  seemed  very  liable  to  undergo  degenerative 
changes,  and  that  was  perhaps  the  reason  why  so  many 
different  names  had  been  given  to  the  condition.  In  Dr. 
Griffith's  first  case  there  was  marked  cystic  degenerative 
change,  which  probably  led  to  the  diagnosis  of  lymph- 
angeioma. 

Mr.  JoHKSON  Taylor  said  that  recently  he  saw  a  case 
of  intra-dural  groAvth  in  which  there  was  primary  atrophy. 
A  Kronlein  operation  was  done  with  the  idea  of  saving 
the  eye,  but  it  wasted,  and  had  to  be  ultimately  removed. 

Mr.  Grimsdale  said  that  Calderau  had  recently  sug- 
gested an  operation  which  allowed  free  access  to  the 
front  of  the  orbit  and  minimised  the  resultant  deformity. 
Making  a  horseshoe-shaped  incision  I'ound  the  orbit,  he 
turned  the  lids  inwards  into  the  conjunctival  sac.  The 
external  rectus  was  divided  and  the  eye  turned  in  with 
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tlie  flap.  After  division  of  the  optic  nerve,  the  orbit  could 
be  dealt  with  as  required.  The  flap  could  then  be  put 
back. 

Mr.  Harrison  Butler  said  he  had  a  similar  case  not 
long  ago,  in  which  one  lid  was  implicated  by  the  growth, 
and  he  had  to  remove  a  small  piece  of  the  lids.  He 
removed  the  whole  of  the  edge  of  the  lids,  leaving  the 
e3'elashes,  except  a  small  part  in  the  inner  canthus,  and 
sewed  the  two  lids  together.  Thus  a  small  orifice  was 
left  to  act  as  a  drain  in  the  corner  to  prevent  any 
accumulation  of  fluid.      The  appearance  Avas  good. 

Dr.  Griffith,  in  reply,  said  he  Avould  have  thought  the 
easiest  thing  to  do  was  to  distinguish  extra-dural  tumours 
from  intra-dural.  If  there  was  a  sheath  covering  the 
tumour,  the  growth  was  intra-dural.  What  was  usually 
spoken  of  as  tumour  of  the  optic  nerve  was  not  a  tumour 
of  the  nerve  itself,  but  a  tumour  of  the  sheath.  If  inside 
the  dural  sheath  it  was  an  intra-dural  tumour,  and  in 
such  cases  it  might  be  difiicult  to  know  whei*e  the  tumour 
did  grow  from.  He  knew  that  Mr.  Parsons  would  object 
to  the  term  "  glio-sarcoma"  ;  he  criticised  the  term  in  his 
book  ;  but  Dr.  Lorrain  Smith  used  the  term  in  the  present 
cases.  "  Fibromatosis  "  was  a  very  inclusive  term,  and 
covered  a  multitude  of  sins.  But  his  first  case  was  not 
of  that  kind ;  it  was  lymphangeioma,  and  was  a  very 
straightforward  case.  It  Avas  intra-dural,  the  nerve  going 
right  through  it.  He  was  obliged  for  the  suggestions  for 
improving  the  cosmetic  effect  ;  they  were  very  important. 
Mr.  Doyne  seemed  to  think  that  primary  atrophy  of  the 
optic  nerve  was  the  usual  thing  to  be  met  with  in  those 
tumours,  but  he  (Dr.  Griflith)  did  not  think  so.  He  had 
found  it  to  be  nearly  always  optic  neuritis,  or  a  secondary 
condition. 

[The  meeting  was  prolonged.] 
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25.    A  Mor(ja(jnian  cafaract  ;    oprrafitDi  ;    remarks. 
By  S.  JonxsoK  Tayloi?. 

The  case  I  am  briefly  bringino-  before  you  to-night  is 
one  of  Morgagnian  cataract,  with  a  definite  history  of 
twenty-five  years.  It  affected  the  left  eye  of  a  maiden 
lady,  now  j^t.  69  years,  who  suddenly  discovered  a 
quarter  of  a  century  ago  she  was  nnable  to  see  to  write 
a  letter  with  her  left  eye,  and  her  doctor,  after  using 
some  mydriatic,  told  her  she  had  cataract  in  that  eye. 
This,  later  on,  by  its  staring  white  appearance,  w^as 
noticeable  by  evcr^'one. 

I  saw  her  some  twenty  years  or  more  ago,  but  can  find 
no  notes  of  the  case  or  interview.  Still  thei'e  is  no  doubt, 
from  what  she  remembers  of  the  meeting,  that  the  left 
cataract  was  mature  then,  and  that  the  right  eye  was 
entirely  unaffected,  and  I  think  there  is  no  doubt  that 
the  advice  I  then  gave,  that  the  cataract  should  be  left 
alone,  Avas  absolutely  Avrong.  In  this  way  she  continued 
until  the  summer  of  1909,  when  she  consulted  me  again, 
mainly  because  the  right  eye  was  beginning  to  fail  a 
little,  this  being  due  to  catai'actous  changes  therein. 

In  the  left  eye  there  w^as  a  staring,  white,  hypermature- 
looking  cataract,  with  verj'  bad  projection.  I  tried  it 
with  the  ordinary  mirror  and  candle  test,  with  a  very 
discouraging  result,  the  light  being  generally  referred  to 
her  left  side,  whatever  direction  it  emanated  from,  and 
being  specially  bad  upwards,  inwards,  and  straight  in 
front ;  she  occasionally  recognised  it  below. 

This  did  not  seem  favourable,  but  the  hopeful  feature 
about  the  case  was  the  perfection  of  the  direct  pupillary 
light  reflex,  which  was  very  brisk  ;  the  tension  also  Avas 
normal.  I  again  advised  that  the  cataract  should  be  left 
alone  for  the  present.  The  lenticular  opacity  of  the  right 
eye  having  rather  rapidly  increased,  she  came  to  see  me 
again  last  autumn,  with  a  view  to  operation  if  I  advised 
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it.  I  found  exactly  the  same  conditions  present  in  the 
left  eye,  so,  candidly  telling  her  that  I  feared  the  back 
of  the  eye  was  not  healthy,  I  first  did  a  preliminar}'^ 
iridectomy,  followed  a  few  weeks  later  by  extraction. 
This  latter  was  difficult,  OAving  to  the  eye  being  deeply 
sunk,  the  cornea  rather  small,  and  the  palpebral  aperture 
very  narrow.  Fortunately,  the  patient^s  behaviour  was 
perfect  and  her  suspensory  ligament  sound.  The  use  of 
the  cystitome  was  followed  by  the  discharge  of  an  opaque, 
milky  fluid  and  the  collapse  of  the  cataract.  No  trace 
of  a  nucleus  was  present,  but,  on  coaxing  the  milky  fluid 
out  of  the  anterior  chamber,  some  thick,  inspissated 
material  was  seen  lining  the  capsule.  This  did  not  appear 
likely  to  absorb,  and,  if  left,  would  probably  have  become 
cretaceous,  so  I  attempted  to  remove  it,  and,  by  repeated 
introduction  of  iris  forceps,  I  succeeded  in  getting  it 
practically  all  away. 

Convalescence  was  rapid.  A  little  later  I  needled  the 
capsule,  with  the  result  that  she  got  y^  (most)  and  J.  1, 
and  probably  this  result  would  be  improved  upon  with 
use  of  the  eye. 

After  the  operation  the  field  of  vision,  taken  roughly 
with  the  fingers,  appeared  fairly  normal,  and,  Avith  the 
ophthalmoscope,  the  fundus  was  found  normal,  with  the 
exception  of  two  or  three  somewhat  pigmented  round 
retinal  patches,  Avhich  did  not  appear  to  be  of  any  great 
importance.  There  Avere  also  some  vitreous  opacities. 
From  a  single  case  one  must  not  argue  much,  but  I  thiidc 
one  lesson  to  be  learnt  from  this  instance  is,  that  Ave 
must  not  place  too  much  reliance  on  the  projection. 
Faulty  projection,  especially  in  an  old-standing  cataract, 
nuist  not,  per  .se,  deter  us  from  operating,  particular!}^  if 
the  direct  pupillary  light  reflex  and  tension  are  normal. 
I  take  it  that  the  faulty  projection  in  this  case  Avas  due 
to  disuse  for  so  many  years,  and  I  quite  expect  the  sight 
of  the  eye  to  improve  with  use  and  practice. 

The  second  point  is  that,  in  the  vast  majority  of  cases, 
Ave  should,  Avhen  possible,  prevent  our  cataracts  Ijecoming 
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Morgagnian.  They  can  be  more  safely  and  easily  dealt 
with  before  they  get  into  this  condition.  Except  in  per- 
sons of  advanced  age  or  those  the  subjects  of  serious 
disease,  it  would,  as  a  general  rule,  be  better  to  operate 
on  a  mature  cataract,  even  although  the  other  lens  is 
perfectly  clear.  If  successful — and  the  vast  majority 
are  so — some  sight  would  be  gained,  the  field  of  vision 
on  that  side  would  come  in  useful,  the  unsightliness  of  an 
opaque  Avhite  lens  would  be  removed,  and  the  patient 
would  know  that  he  had  an  eye  ready  to  become  service- 
able if  and  when  the  other  should  fail.  The  risk  of 
sympathetic  disease  is  so  slight  that  I  think  it  should  be 
run. 

I  cannot  say  why  this  lens  became  cataractous  so  many 
years  before  the  other.  x\t  the  age  of  fourteen  she  had  a 
blow  on  the  left  eye  by  a  boy's  fist,but  it  was  not  until  thirty 
years  later  that  she  noticed  any  defect  of  its  vision,  so 
2)0iit  Jioc,  'propter  hoc,  can  hardly  apply  here. 

Monocular  cataract  sometimes  follows  serous  cyclitis, 
but  there  was  no  histoi'y  of  anything  of  the  sort  in  this 
case. 

I  take  it  that,  if  this  eye  had  not  been  operated  on, 
sooner  or  later  the  fluid  would  have  been  absorbed  and 
calcareous  degeneration  have  resulted,  or  just  a  thickened 
plaque-like  condition  of  the  capsule  left,  in  either  even- 
tuality more  difficult  to  deal  with  than  it  was. 

Let  me  mention  again  the  very  singular  point  that  in 
this  case  not  the  slightest  trace  of  any  nucleus  could  be 
found. 

In  conclusion,  I  am  inclined  to  think  that  Morgagnian 
cataracts  must  be  either  very  common  or  very  rare,  or 
that  very  little  interest  is  taken  in  them,  for  I  have  not 
found  a  single  case  thereof  mentioned  in  the  whole  of 
our  Society's  Trannactions.  {March  dtJi,  1911.) 
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26.   .-1  pecnUiir  (jranuloma  of  the  retina. 
By  Frank  G.  Thomas  and  George  Coats. 

Clinical  Notes.      (F.  G.  T.) 

The  patient  was  a  lad,  get.  18  years.  At  the  beginning 
of  March,  1908,  he  had  what  his  mother  calls  an  attack 
of  influenza,  and  was  at  home  for  a  couple  of  weeks 
feeling  very  ill  and  chilly.  At  the  end  of  this  time  he 
began  to  have  severe  pain  in  the  hypogastrium  and  was 
unable  to  pass  his  Avater.  He  was  admitted  into  the 
Swansea  Hospital  on  March  16th,  1908,  for  retention  of 
urine  with  pyrexia.  He  had  severe  headache  over  the 
left  brow,  and  Avas  in  a  drowsy,  irritable  condition.  These 
meningeal  symptoms  led  the  house  surgeon  to  examine 
the  eyes. 

The  vision  of  the  left  eye  was  poor,  Ijut  it  was  not 
definitely  tested.  He  found  a  peculiar  condition  of  the 
left  disc,  and  I  was  asked  to  see  the  case.  The  pupil 
was  dilated  from  a  mydriatic  Avhen  I  saw  him.  The  disc 
appeared  to  be  two  or  three  times  the  normal  diameter, 
and  consisted  of  a  central,  flat,  structureless  area,  bright 
scarlet  in  colour  like  the  rest  of  the  fundus,  surrounded 
by  a  ring  of  swollen  nerve  fibres  standing  up  from  this 
area  and  the  surrounding  fundus.  Emerging  from  the 
inner  edge  of  this  ring  were  the  retinal  vessels,  which 
were  not  markedly,  if  at  all,  enlarged.  I  thought  it  was 
a  condition  of  optic  neuritis  in  a  large  expanded  colobo- 
matous  disc.      The  fundus  elsewhere  was  normal. 

The  right  fundus  was  normal,  and  vision  good. 

The  day  I  examined  him  he  developed  a  discharge 
from  the  left  ear,  and  the  case  was  regarded  as  probably 
one  of  cerebral  abscess.  He  declined  any  operation  ;  the 
dischai'ge  was  treated  by  syringing  and  gradually  ceased. 
He  left  the  hospital  on  May  5th,  1908,  practically  well, 
the  pyrexia  having  disappeared  about  a  month  l)efore. 

A  year  before  this  illness  he  had  been  employed  on  the 
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L.  and  N.W,  Railway,  and  he  had  had  his  vision  tested 
regularly  and  always  passed.  When  he  left  the  hospital 
he  appears  to  have  forgotten  about  his  defective  vision  as 
he  never  tried  it  himself.  He  nevertheless  passed  the 
railway  test  each  time  up  till  early  in  1910. 

He  presented  himself  at  my  out-j^atient  department  on 
February  18th,  1910,  saying  he  had  discovered  four  days 
before  that  the  left  eye  was  blind.  He  had  no  pain  in  it. 
These  are  the  notes  I  made  at  the  time  :  "  L.V.  =  no 
perception  of  light.  Slight  ciliary  injection.  T.  + . 
Pupil  semi-dilated,  about  5'5  mm.,  inactive.  Anterior 
chamber  almost  obliterated  by  bulging  forward  of  the 
iris  and  lens.  Iris  bright  blue,  and  showing  no  change 
of  colour.  Lens  clear.  Closely  applied  to  the  posterior 
surface  of  the  lens  is  a  grey  lobulated  mass  with  blood- 
vessels ramifying  over  the  surface.  With  the  ophthal- 
moscope this  is  translucent  except  above  and  ?  to  the 
outer  side.  It  is  evidently  a  retinal  detachment,  ?  over- 
lying a  growth.      E.  V.  =  |." 

I  advised  him  to  come  in  and  have  the  eye  removed. 
He  was  admitted  to  the  eye  wards  on  February  20th,  but 
refused  to  have  the  eye  removed  until  the  26th,  when 
increased  tension  with  severe  pain  induced  him  to  change 
his  mind.  It  was  only  after  his  admission  under  me  that 
I  discovered  he  was  the  case  I  had  seen  in  the  surgical 
wards  two  years  before. 

He  was  discharged  on  March  8th.  Subsequently  I 
feared  there  must  be  a  growth  in  the  apex  of  the  orbit, 
as  it  appeared  very  full  and  resistant  and  an  unusually 
large  granulation  formed.  The  latter,  however,  with 
astringent  lotion,  decreased  in  size,  was  snipped  off  on 
April  12th,  and  did  not  recur.  Ho  was  ordered  an 
artificial  eye  at  the  end  of  May,  and  has  worn  one  since, 
the  socket  being  quite  normal. 

Pathological  Examination   (G.  C.) 
The  eye  was  received  in  5  per  cent,  formalin,  and  was 
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PLATE   XX. 

Illustrates  Mr.  Frank  CI.  Thomas  and  Mr.  George  Coats's  case 
of  A  Peculiar  Granuloma  of  the  Eetina  (p.  148). 

Fig.  1. — Low-power  view  of  the  mass  in  the  retina. 
Fig.  2. —  x  150.     Hio^h-power  view. 
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divided  sagittally.      Serial  sections  wevc  cut  from  side  to 
side  of  the  mass  in  the  retina. 

The  anterior  chamber  is  shallow,  the  cornoo-iridic  angle 
occluded,  the  lens  in  i^ifH.  The  retina  is  totally  detached; 
subretinal  coagulum  is  present.  In  the  stalk  of  the 
detached  retina  immediately  in  front  of  the  nerve  entrance 
there  is  an  oval  yellow  mass  measuring  4  mm.  antero- 
posteriorly  by  2'5  mm.  transversely.  The  choroid  is 
normal  and  in  sihi. 

Microscopically  the  mass  in  the  retina  consists  of  a 
dense  collection  of  cells.  Although  it  probabl}^  covered 
tlie  papilla  during  life  it  belongs  in  reality  to  the  retina 
of  one  side,  the  opposite  retina  being  adherent  to  its  surface, 
but  scarcely  at  all  invaded  by  it  (PI.  XX,  fig-.  1).  Gi'owth 
has  been  chiefly  inwards  towards  the  vitreous;  some  layers 
of  atrophic  retina  interpose  themselves  everywhere 
between  the  mass  and  the  subretinal  space.  It  does  not 
reach  the  lamina  cribrosa,  and  has  no  connection  any- 
where with  the  choroid.  The  relations  of  the  nuclear 
layers  with  the  growth  are  not  definable  with  exactitude; 
the}^  bend  backwards  and  pass  to  its  outer  aspect,  whei-e 
they  are  lost  indefinitely  among-  the  new-formed  cells. 
The  limits  of  the  mass  are  on  the  whole  well  defined,  but 
streaks  of  cells  follow  the  adjacent  tissue  planes  for  a 
short  distance. 

The  cell  nuclei  (PI.  XX,  fig.  2)  are  mostly  elongated — 
from  two  to  four  times  as  long  as  the}'  are  broad  ;  they  are 
often  slightly  bent,  taking  a  sickle  or  boomerang  shape; 
round  and  irregular  forms  also  occur,  some  small,  round, 
darkly  stained  cells  are  scattered  about  here  and  there,  and 
a  few  polymorphonuclear  leucocytes  may  be  found,  chiefly 
near  the  vessels.  The  cells  vary  in  size,  and  a  few  of  them 
are  considerably  larger  than  the  average.  The  nucleus 
contains  a  few  chromatin  dots  ;  the  nucleolus  is  not  promi- 
nent, and  the  cell  body  is  very  slight,  so  that  the  nuclei 
are  densely  crowded. 

Very  little  stroma  is  present,  and  within  the  mass  there 
is  no  organisation  ;  on  its  vitreous  surface,  however,  it  is 
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capped  by  a  layer  of  dense  liyalin  fibrous  tissue,  contain- 
ing fairly  numerous  vessels,  and  resembling  rather  tlie 
type  of  tissue  which  is  found  in  an  old  case  of  retinitis 
proliferans.  In  the  remains  of  the  vitreous  elsewhere 
there  are  a  few  branched  corpuscles  with  pale  nuclei,  and 
some  small,  round,  darkly  stained  cells. 

The  growth  is  supplied  by  a  large  branch  of  the  centinil 
artery,  which  breaks  up  in  its  substance.  It  is  well  supplied 
with  large  vessels,  but  perhaps  deficient  in  finer  twigs  ; 
the  vessels  have  good  walls,  and  are  surrounded  by 
a  certain  amount  of  stroma.  The  central  vessels  are 
free  from  disease.      There  is  no  necrosis  or  haemorrhage. 

Elsewhere  the  usual  features  of  a  detached,  degenerate 
retina  are  found — the  rods  and  cones  are  lost,  the  nuclear 
layers  scattered,  and  large  cystic  spaces,  filled  with 
coagulum,  are  present  in  the  outer  layers.  In  places 
rounded  areas  of  dense  fibrous  tissue,  sometimes  inter- 
mingled with  pigment,  are  found  in  the  outer  layers. 
Some  small  pigmented  areas  also  occur. 

The  nerve  is  moderately  atrophic  and  somewhat  hyper- 
cellular  ;  there  is  no  infiltration  in  the  sheaths.  The 
choroid  is  empty  and  probably  atrophic.  In  places  there 
is  slight  proliferation  of  the  pigment  epithelium.  The  iris 
stroma  is  condensed,  atrophic,  and  hypercellular.  Many 
small  new-formed  vessels,  lying  in  a  slight  cellular  stroma, 
have  formed  on  the  anterior  surface,  especially  in  the 
vicinity  of  the  pupillary  margin ;  in  places  they  form 
little  plexuses  which  project  into  the  anterior  chamber. 
The  stroma  is  very  poor  in  pigment.  The  corneo-iridic 
angle  is  occluded,  but  not  very  widely  ;  the  root  of  the 
iris  is  atrophied,  the  ligamentum  pectinatum  condensed, 
and  the  spaces  of  Fontana  obliterated.  The  ciliary  body 
is  very  flat  and  atrophied,  and  the  processes  are  pressed 
forwards  against  the  root  of  the  iris.  In  no  part  of  the 
uvea  is  there  any  recent  inflammatory  reaction.  The 
cornea  and  lens  are  normal. 
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Eemarks. 

We  are  unable  to  classify  this  new  growth  with  certainty. 
Looking  to  the  histological  characters  alone  we  should 
probably  have  considered  it  a  sarcoma-,  but  we  cannot 
believe  this  diagnosis  to  be  correct  in  view  of  its  small 
size  and  slight  amount  of  growth  in  two  years.  Moreover, 
primary  sai'coma  of  the  retina  is  unknown,  and  the  meta- 
static form  is  of  extreme  rarity.  It  need  scarcely  be 
pointed  out  that  the  growth  shows  none  of  the  structural 
peculiarities  of  glioma ;  simple  tumours  arising  from  the 
nuclear  layers  are  unknown,  and  in  the  present  instance 
the  mass  has  no  special  relations  with  these  layers,  nor  do 
its  cell  forms  show  any  affinity  with  the  retinal  nuclei. 

We  believe,  therefore,  that  the  growth  nnist  be  of 
inflammatory  origin.  The  nature  of  the  illness  from 
which  the  patient  suffered  in  March,  1908,  is  obscure,  but 
it  was  associated  with  fever  and  a  septic  focus  in  the  ear, 
and  furnishes  at  least  a  possible  aetiology  for  an  inflam- 
matory infection  of  the  retina.  The  occurrence  of  fibrous 
tissue  on  the  vitreous  aspect  of  the  growth  and  of  new- 
formed  vessels  on  the  surface  of  the  iris  is  also  evidence 
of  inflammation.  On  the  other  hand,  had  there  been  a 
septic  metastasis  in  the  retina  we  should  have  expected, 
after  two  years,  a  fully  organised  cicati-icial  mass,  not 
a  richly  cellular  tissue  of  the  kind  described  above ; 
moreover,  there  seems  to  be  evidence  of  a  slow  progress 
of  the  inflammation  during  these  two  years,  as  shown  by 
the  formation  of  new  vessels  on  the  surface  of  the  iris, 
and  by  the  occurrence  of  detachment  of  the  retina  and 
glaucoma. 

Another  possibility  is  that  the  mass  originated  by  the 
orofanisation  of  a  retinal  or  subretinal  ha^morrhag-e  :  the 
formation  of  new  vessels  on  the  iris  and  glaucoma  are 
both  common  sequelae  of  retinal  haemorrhage,  as,  for 
instance,  in  thrombosis  of  the  central  vein.  But,  again, 
the  histological  characters  are  against  this  supposition. 

{3Iurch  9U,,  1911.) 
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The  folloicing    cases    and    commnnlcations    have   also   been 
hrought    before   thn   Society  : 

1.  A   Case   of    Symmetrical    Marginal  Keratitis,   E.   A. 

DORRELL. 

2.  Pedunculated    Tumour    of    the  ^Conjunctiva,    R.    R. 
James. 

3.  A  Case  of  False  Projection,  Angus  McNab. 

4.  Central  Retinal  Detachment,  R.  R.  Cruise. 

5.  Crystalline  Opacities  in  the  Cornea,  H.  Grimsdale. 

6.  A  Fixation  Speculum,  A.  R.  Brailey. 
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Fig.  1  illustrates  Mr.  A.  Levy's  case  of  persistent  pupillarv 
membraue.  * 

Fig.  2  illustrates  Mr.  George  Maokay's  case  of  Spriug  Catarrh 
under  Treatment  by  Katlium. 
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27.   Persistent  invpillary   memhrane. 
By  A,  Levy. 

HiLAiiY  U — ,  vet.  12  yeavs^  came  to  Central  London 
Ophthalmic  Hospital  in  March  complaining  of  deficient 
sight  in  left  eye.  Y.  :  R.  f ;  L.  -^^  and.  no  improve- 
ment. 

On  examination  there  is  seen  to  be  extensive  I'emains 
of  the  pupillary  membrane,  with  dense  punctate  masses  of 
pigment  occupying  the  central  portion  of  the  anterior 
capsule,  and  many  fibres  pass  from  the  surface  of  the 
iris  into  this  mass  (PI.  XXI,  fig.  1). 

Some  of  these  fibres  are  pigmented  like  ordinary'  iris 
tissue,  and  others  are  fine  white  lines  forming  an  inter- 
lacing network.  On  the  posterior  sui-face  of  the  cornea 
there  ai*e  a  few  white  spots,  possibly  remains  of  anterior 
synechia  (?  intra-nterine). 

{Card  specimen.      May  4fli,  1911.) 


28.  Dense  vitreous  hand,  with  extreme  distortion  of  the  disc  ; 
congenital  specific  disease. 

By  A.  S.   WoRTON. 

E.  DE  Vi- — ,  aet.  8  years,  attended  as  an  out-patient  at 
the  Central  London  Ophthalmic  Hospital  on  April  4th 
under  Mr.  May  on  for  squint  and  defective  vision. 

Mother  states  that  child  was  treated  at  the  University 
College  Hospital  for  a  rash  when  six  weeks  old.  Duration 
of  treatment  ten  months. 

When  four  years  of  age  was  admitted  as  an  in-patient 
to  the  Central  London  Ophthalmic  Hospital  suffering  from 
inflammation  of  the  left  eye. 

VOI-.  XXXI.  12 
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R.  strab.  convergens.   Y.  :  R.  counts  fingers  at  1  metre ; 

T        « 

The  left  eye  shows  remains  of  old  iritis  Avith  posterior 
synechias  and  pigifient  on  the  lens-capsule. 

Undei-  atropine  the  right  pupil  dilates  freely,  and  the 
eye  Avas  found  to  be  hypermetropic  +  5  I),  cyl.   +    1  D. 
Cyl.  nx.  70°  down  and  out. 

Vision  not  sensibly  improved  by  appro]")riate  lenses. 
The  left  pupil  dilates  irregularly,  and  there  is  posterior 
polar  cataract  and  opaque  vitreous. 

Reflex  from  fundus  poor  and  retinoscopy  not  possible. 
Ophthalmoscopically,  the  site  of  the  right  disc  is  found 
to  be  occupied  by  Avliat  looks  like  a  colobomatous  area, 
the  inner  margin  of  which  is  sharply  cut  and  ))ordered 
with  a  fringe  of  pigment.  This  pigment  extends  as  a 
wavy  line  into  the  upper  and  lower  parts  of  the  fundus. 
In  addition  a  good  deal  of  scattered  pigment  occurs  in  the 
lower  central  area  of  the  fundus. 

The  outer  margin  of  the  disc  is  obscured  by  a  band  of 
yellowish-white  tissue,  proceeding  directly  outwards  to  the 
macula,  and  along  which  the  retinal  vessels  may  be  traced 
before  finally  turning  on  to  the  retina. 

From  the  macular  region  this  band  is  suddenly  con- 
tinued into  a  dense  white  mass  of  fibrous  tissue  running- 
forwards  and  outwards  towards  the  back  of  the  ciliary 
body,  where  it  ends  apparently  in  several  tapering  pro- 
cesses, the  whole  simidating  the  appearance  of  retinitis 
proliferans. 

The  opacity  of  the  left  vitreous  prevents  a  clear  view 
of  the  fundus  being  obtained,  but  no  gross  pathological 
changes  in  the  retina  can  be  made  out. 

There  is  no  history  of  traumatism  ;  the  appearances 
seen  in  the  right  fundus  are  probably  congenital,  and  may 
possibly  owe  their  origin  to  some  interference  with 
development  from  ante-natal  specific  disease. 

{Card  specimen.      M(i[/  4th,  1911.)    • 
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29.   A  familij    iritli  (liscoid  cataract. 
By  E.  A.  DoRRKLL. 

Ethkl  P — ,  fet.  21  years,  sliown  in  190G  before  this 
Society.  She  has  discoid  cataracts  of  the  first  variety' 
described  by  ^Nfonteith  Ogilvie  in  tlie  paper  by  Nettleship 
and  Ogilvie  on  p.  191,  vol.  xxvi,  of  these  Transact  ions. 

Her  vision  is  slightly  worse  in  the  left  eye  than  when 
shown  b}'  Levy,  but  this  is  accounted  for  by  an  increase 
of  3-50  D.  of  mvopia  (from  -S'oOD.  to  -7  D.). 

E  V.  ^.  -  2D.  =  ^;   L.Y.<^,  -7  D.  =^v^rt\y. 

I  have  examined  all  the  family,  and  find  that  out  of  a 
total  of  seven  living,  four  children  are  affected. 

The  mother,  aet.  45  j^ears,  is  tlie  responsible  parent, 
having  well-marked  discoids  of  moderate  density. 

The  family  consisted  of  fourteen  children,  seven  dying 
3'oung,  of  which  nothing  is  known. 

Violet  P— ,  xt.  11  years.  The  cataracts  are  not  so 
dense  as  Ethel's,  and  more  granular  in  the  centre. 

Walter  P — ,  a3t.  6  years.  Has  a  moderately  dense 
discoid  of  the  first  variety  in  the  left  eye,  but  in  the  right 
eye  the  opacity  is  so  transparent  as  to  be  barely  detected, 
and  conforms  to  Ogilvie's  second  variety.  The  cataract 
here  is  interesting  from  its  dissimilarity,  not  being 
'■'  accurately  symmetrical,"  as  reported  of  the  Coppock 
family. 

+  + 


.3<?  4? 

+    Examined.        <J    Male  nil.       ^  Male  affected.         ?    Female  nil. 
•  Female  affected.      ^  Dead,  nothinj^  known.     P  Patient. 

Ivy  P — ,  xt.  4  months.      The  baby  was  examined  with- 
out dilating  the  pnpil^   but  a  translucent  discoid  can  be 
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detected  in  eacli  eye.     This,  I  believe,  is  the  youngest  age 
at  which  discoid  cataract  has  been  reported. 

{Card  Kpecimen.      May  Wi,  1911.) 

Mr,  Nettleship  commented  on  the  inequality  in  the 
density  of  the  opacity  in  the  boy ;  lie  did  not  remember 
seeing-  anything  like  it  in  the  typical  discoid  cataract.  He 
would  have  said,  on  looking  at  the  boy's  left  eye,  that  it 
was  a  very  small  lamellar  cataract.  In  the  right  eye  there 
was  no  doubt  it  was  a  typical  discoid  opacity. 


80.  Rodent  nJecr  treated  with  carhon  diod'ide  snoiv. 

By  Leonard  J.  C.  Mitchell. 
(Introduced  by  Mr.  George  Coats.) 

Mrs.  a.  a — ,  set.  65  years,  attended  Royal  London 
Ophthalmic  Hospital,  September  17th,  1910,  under 
Mr.  George  Coats. 

There  was  an  extensive  rodent  ulcer  at  right  inner 
canthus,  extending  on  to  the  side  of  the  nose,  and  out- 
ward along  the  lower  lid  for  one  third  of  its  extent. 
Histoiy  of  a  pimple  beginning  eight  years  ago.  Treated 
with  zinc  ions  twice,  with  no  great  improvement. 

September  30th,  1910. — Course  of  COg  snow  begun 
cautiously. 

October  19th,  1910. — A^igorous  COo  treatment  begun. 

After  eleven  ireelily  applications  with  a  very  hard  pencil 
of  "  snow,"  average  txposnre  sixty  seconds,  the  growtli 
was  completely  removed,  and  the  skin  was  healed  over 
the  site  of  the  ulcer.  The  patient  suffered  very  little  pain 
or  inconvenience  during  the  "snow"  treatment. 

[Card  specimen.      May  4-tJi,  1911.)- 
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31.    On  some  cases  of  Jiereditary  nystagmus. 
By  E.  Xettleship. 

Ix  any  consideration  of  the  causation  of  nystagmus  in 
general,  1  think  we  cannot  but  believe  that,  as  in  nuiny 
other  conditions,  idios^'ncrasy,  a  personal  e(|uation,  must 
take  a  considerable  share  ;  and  that  such  liability  may, 
as  is  often  true  of  other  liabilities,  be  heritable.  We 
sometimes  find  nystagmus  in  babies  that  liave  had 
ophthalmia  neonatorum,  although  the  cornete  are  almost, 
if  not  perfectly,  clear.  A^arious  forms  of  blindness  coming 
on  after  infancy  are  often,  but  I  believe  not  always, 
followed  by  nystagmus.  Nystagmus,  whatever  its  cause, 
varies  very  much  in  different  cases  in  the  rapidity,  extent, 
and  direction  of  the  movements.  Nystagmus  affects  both 
eyes  with  sensible  equality  in  most  cases  ;  but  we  see  it 
taking  only  one  eye  in  a  few  instances,  whilst  a  greater 
oscillation  of  one  eye  than  the  other  is  not  uncommon,  at 
least  in  some  of  the  forms.  Occasionally  the  oscillation 
is  latent  so  long  as  both  eyes  are  open,  being  brought  out 
by  covering  one  eye.  The  nystagmus  of  .some  of  the 
central  nervous  diseases,  such  as  disseminated  sclerosis  and 
hereditary  ataxy,  I  believe,  varies  in  its  incidence  if  not  in 
its  characters,  but  on  this  I  cannot  speak  with  any  authority  ; 
nor  do  I  know  whether  analogous  differences  in  liability  and 
variations  of  character  are  met  with  in  nystagmus  of 
labyrinthine  origin.  In  spasmus  nutans  the  nystagmus  is 
said  to  1)0  often  more  marked  in  one  eye  than  the  other, 
and  sometimes  a])parently  limited  to  one  eye.*  I  say 
"  apparently,"  because  it  is  possible  to  have  nystagmus,  from 
various  causes,  of  such  snuill  range  as  to  escape  detection 
until  the  ophthalmoscope  is  used,  when  rhythmical  move- 
ments of  the  disc  become  apparent,  but  of  such  small 
range   as  to  be   entirely   comprised    within    the    pupillary 

*  (ioodhart     and    Still,    Diseases    of    Children,   9th    edition     (1910), 

pp.  eyy-usi. 
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area.  As  to  miner's  nystaginus,  \ve  kiio\v  tliiit  of  those 
exposed  to  its  cause,  or  causes,  some  suffer  sooner  tlian 
others.  Ijastly,  some  peojile  can  produce  nystagmus 
vohmtarily  in  themselves. 

All  the  cases  of  nystagmus  due  to  the  conditions  just 
mentioned  agree  in  that  (1)  the  oscillation  comes  on  after 
hirtli,  and  (2)  is  not  associated  Avith  any  defect  of  visual 
acuteness,  excejjt  when  due  to  obvious  congenital  or 
infantile  disease  of  the  eye.  Spasmus  nutans,  with  its 
nystagmus,  the  form  of  disease  UKjst  likely  to  be  confused 
with  the  eases  I  am  now  bringing  forward,  begins  several 
months  after  birth,  and  is  said  always  to  get  well.  lii 
each  of  these  characters  it  differs  entirely  from  the  cases 
we  are  about  to  consider."^ 

The  n3'stagmus  of  pronounced  albinism  is  more  com- 
parable, being  due  to  congenital  amblyopia  from  lack  of 
ocular  pigment,  a  developmental  deficiency  rather  than  a 
strictly  pathological  state,  although  for  ojdithalmic 
clinical  purposes  albinism  is  apt  to  present  itself  as  a 
morbid  condition. 

In  the  rare  cases  of  congenital  amblyojiia  with  day- 
blindness  and  colour-blindness,  in  many  of  which  fine, 
rapid  nystagmus  is  present,  we  are  probably  in  the 
presence  of  very  localised  intra-uterine  disease,  either  of 
the  central  area  of  the  retina  or  of  the  corresponding- 
fibres  of  the  optic  nerves  ;  although  the  possibility  that  a 
strictly  developmental  deficiency  may  explain  the 
symptoms  should,  according  to  Schafer,t  be  borne  in  mind. 

*  Sjiasiuus  niitans  was  admirably  treated  from  the  ophthalmological 
standpoint  by  the  late  Mr.  Ilbert  Hancock  in  the  Royal  London 
Ophthalmic  Hospital  ijejjocis,  vol.  xvii,  pp.  104-114  (1907).  It  was  also 
considered  by  Posey  in  a  jjaper  on  "  Associated  Movements  of  Head  and 
Eyes,"  in  the  Journal  of  the  American  Medical  Association,  vol.  xxxix, 
p.  136o  (November  29th,  1902).  I  find  no  reference  to  either  of  these 
papers  in  tlio  three  most  recent  Eng'lish  relevant  works  (all  published  in 
1910),  clz.,  Kisien  Russell  in  Alll)uttand  Rolleston,  vol.  viii,  pp.  (Jill  G()7 
(Head-nodding),  and  the  treatises  on  Diseases  of  Children,  by  (xoodhart 
and  Still,  9th  edition,  and  by  Cautley  (1910). 

t  Schafer,  Text-Bool;  of  Physiolotjy,  vol.  ii,  pp.  10S9  and  11U2  (19(K)). 
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Vie  now  come  to  a  group  or  groups  agreeing  witli  the 
last  two  in  that  the  nj'stagnius  is  present  at,  or  soon  aftei", 
birth,  and  is  usually  associated  with  irremediable  defect 
of  sight,  but  with  no  signs  of  disease,  either  past  or  present. 
It  is  to  this  group,  or  gi'oups,  that  hereditary  nystagmus 
belongs,  and  the  question  is  whether  they  are  to  be 
classed  along  with  any  of  the  kinds  already  mentioned,  or 
regarded  as  forming  one  or  more  separate  forms.  We 
can,  I  think,  give  a  partial  reply  from  the  clinical  facts, 
but  the  question  cannot  be  answered  completely  until 
hereditary  nystagmic  eyes  have  been  examined  micro- 
scopically with  all  precautions.  I  trust  and  hope  this 
need  will  be  remembered  by  those  who  have  the 
opportunity. 

We  may  suppose  that  in  family  nystagmus  coming  on 
in  very  early  life,  there  is  an  inherited  disposition  to  the 
disease  that  is  likely  to  remain  latent  unless  excited  and 
made  manifest  by  some  other  defect — itself  also  often 
inherited — that  diminishes  the  value  to  the  individual  of 
steady  fixation,  and  thus  allows  free  play  to  the  nystagmic 
element.  If,  however,  the  nystagmus  be  present  actually 
at  birth,  or  before  the  infant  has  begun  to  use  its  eyes, 
such  an  explanation  cannot  apply,  and  as  there  is  no 
reasonable  doubt  that  such  cases  do  occur,*  it  must  be 
admitted  that  the  share  taken  by  the  several  factors  in 
hereditary  nystagmus  needs  further  elucidation  from 
neurology  and  physiology. 

The  other  abnormality  supposed,  on  the  above  hypo- 
thesis, to  act  as  an  excitant  of  the  otherwise  latent 
disposition,  takes  the  form  of  defective  sight,  due  either 
to  deficiency  of  ocular  pigment,  or  considerable  ametro})ia, 
or  buth.  The  refractive  error  is  usually  hyjiermetropia, 
but  sometimes  myopia,  and  in  buth  forms  there  is  generally 

*  Appendix,  Case  1,  IV,  2:J,  V,  22,  and  Case  2,  V,  13,  14,  aud  2o.  Also 
Lloyd  Owen,  who  states  that  in  his  case,  so  anxious  were  the  mothers 
that  some  of  them  said  to  him,  "  We  always  look  directly  they  are 
bora  to  see  if  they  work  their  eyes."  Opldh.  Rev.,  vol.  i,  p.  241 ,  IHH2,  "  An 
Illustration  of  Hereditary  Nystagmus." 
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well-mai-ked  astigmatism.'^  The  pigment  deficiency 
varies  from  merely  blue  or  grey  irides  to  a  condition 
generally  recognised  as  incomplete  albinism. t 

I  am  fully  aware  that  the  evidence  for  incomplete 
partial  albinism  in  amblyopic  eyes  with  nystagmus  and 
blue  irides  is  often  weak,  and  must  remain  so  until  either 
strengthened  or  confuted  by  microscopical  examination  of 
such  eyes,  and  of  other  similarly  nystagmic  eyes  with 
pigmented  irides.  For,  short  of  microscopical  examina- 
tion, it  is  impossible  to  prove  that  the  retinal  epithelium 
of  an  apparently  normal  fundus  is  adequately  pigmented 
in  any  particular  case  ;  whilst,  on  the  other  hand,  micro- 
scopical examination  of  partially  albinotic  (so-called 
"  wall  "  eyes)  in  certain  of  the  lower  animals  by  Mr. 
Coats  and  Mr.  Usher  has  shown  that  the  pigment  of  the 
hexagonal  epithelium  may  be  lacking  in  greater  or  less 
degree  in  some  parts  and  normal  in  other  parts  of 
the  same  eyeball,  irrespective  of  the  tapetal  area. 

In  certain  cases,  which  I  believe  to  be  exceptional,  and 
which   deserve  further  study,  the  nystagmus,  in  the  cases 

*  For  details  see  narrative  of  the  cases  in  the  text  and  Appendix, 
Table  VI. 

t  In  at  least  one  of  the  nystagmists  in  Case  12,  the  choroid  is  stated 
to  have  been  conspicuously  pale  in  the  region  of  the  Y.S.  and  O  D., 
although  the  eye  was  hypermetropic.  And  subject  to  the  results  of 
microscopical  examination  of  the  retinal  pigment  epithelium  in 
hereditary  nystagmus,  especially  in  the  macular  region,  I  provisionally 
class  all  such  cases,  with  blue  or  grey  irides,  marked  astigmatism  and 
amblyopia,  as  albinotic,  i.  e.  as  based  upon  an  injurious  lack  of  pigment 
in  the  hexagonal  epithelium  ;  I  mean  all  such  cases  occurring  in  a 
family  where  the  rest  of  the  members  see  well  whether  irides  are  pig- 
mented or  not.  Why  siich  blue,  nystagmic,  amblyopic  eyes  should  almost 
always  be  ametropic  and  astigmatic  is  puzzling,  but  not  more  puzzling 
than  the  well-known  fact  that  similar  high-grade  errors  of  refi-action 
are  at  least  equally  frequent  in  ordinary,  general,  conspicuous  albinism. 
This  position  was  taken  in  a  short  paper  "  On  Some  Cases  of  Partial 
Albinism  "  in  Roy.  Lond.  Ophth.  Hosp.  Rep.,  vol.  xv,  p.  110  (1902),  and  in 
my  Bowman  lectui'e  in  Trans.  Ophth.  Soc,  xxix,  p.  123  et  seq.  (1909). 
For  an  earlier  illustrative  case  and  remarks  upon  the  relation  between 
congenital  amblyopia  and  nystagmus,  see  also  "  On  Some  of  the  Forms 
of  Congenital  and  Infantile  Amblyopia  "  in  Roy.  Lond.  Ophth.  Hosp.  Rep., 
vol.  xi,  p.  3U-1  et  seq.  (1887). 
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I  give  to-night,  occurs  not  only  with  virtually  normal 
visual  acuity  and  refraction,  but  without  clinical  evidence 
of  deficienc}'  of  any  part  of  the  ocular  pigment.* 

A  general  survey  of  the  pedigrees,  without  reference  to 
either  pigmentation,  visual  defect  or  refractive  error, 
shows  that  in  some  stocks  the  nystagmus  affects  both 
sexes  and  may  descend  through  either  parent,t  whilst 
in  other  stocks  only  males  are  attacked  with  descent 
through  the  uuaffected  mother,  as  in  colour-blindness, 
haemophilia,  and  some  other  conditions. 

Further,  in  certain  pedigi'ees  some,  if  not  all,  the 
nystagmic  members  suffer,  in  addition,  from  oscillatory 
movements  of  the  head,  whilst  in  other  pedigrees  head- 
movements  never  occur. 

Now,  since  amblyopia  and  refractive  error  are  found  in 
nearly  all  the  nystagmists  of  all  pedigrees,  and  relatively 
slight  ocular  pigmentation  in  many  of  them,  these 
characters  cannot  be  used  in  any  attempt  to  subdivide 
hereditary  nystagmus  into  sub-groups.  But  I  think 
that,  although  the  data  are  at  present  scanty,  we  may 
venture  to  base  a  provisional  classification  upon  the 
differential  characters  referred  to  just  above. 

There  seems,  in  fact,  to  be  an  association  between  head- 
movements  and  mode  of  descent  in  hereditar}-  nystagmus, 
for  up  to  the  present  time  movements  of  the  head  have, 
with  two  exceptions,  in  Case  11,  I,  2,  and  III,  5,  p.  178 
below,  and  a  third  doubtful  one  in  Case  9,  II,  2,  p.  177, 
been  recorded  only  in   pedigreesj    where    the    nystagmus 

*  Case  1,  III,  16,  and  probably  IV,  31,  and  one  or  two  in  other  pedigrees. 

t  Even  in  this  sub-group,  liowever,  the  descent  is  moi'e  often  thi-oug'h 
the  mother  than  the  father.  It  occurred  to  me  that  this  inequality 
might  possibly  be  explained  by  the  affected  men  having  difficulty  in 
getting  married.  But  this  is  not  supported  by  analysis  of  Case  1,  for 
there  we  find  that  the  proportion  of  affected  men  who  married  was 
almost  the  same  as  that  of  the  affected  women  ;  of  8  affected  men, 
6. certainly,  perhaps  7,  have  married,  3  transmitting  the  disease  ;  of 
9  affected  women,  7  have  maiTied,  4  ti-ansmitting  the  disease,  and  even 
the  marriage  of  the  one  still  eligible  of  the  remaining  two  would  not 
affect  the  comparison  mvich. 

X  Amongst  my   notes   of  single    cases    of  "  congenital "    nystagmus 
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lias  attacked  both  sexes  (pedigrees  showing  what  I 
venture  ■\vith  some  niisu'ivino-  to  call  unibi-sexnal  inheri- 
tance).  In  the  genealogies  where  all  the  iiystagniists  are 
males  (male-limited  inheritance)^  I  believe  that  head-move- 
ments have  as  j^et  been  noted  onl}-  in  the  two  individuals 
in  Case  11  just  mentioned.  Evidently  this  association  of 
characters,  if  found  from  larger  data  to  be  almost  constant, 
may  point  to  a  fundamental  difference  of  origin  of  the 
nystagnnis  in  the  two  sub-groups. 

We  may  also  note,  for  what  it  is  worth,  that  the 
infreipient  cases  of  nystagmus  with  good  sight,  normal 
refraction  and  well-pigniented  irides  seem,  according  to 
our  present  information,  to  occur  chiefly  in  the  former 
(ambi-sexual)  group. 

The  association  of  ambi-sexual  descent  of  nystagmus 
with  presence  of  head-movements  is  illustrated  in  Cases 
1,  3,  4,  5,  6,  7,  and  8.  The  absence  of  head-movements 
in  the  male-limited  group,  with  the  exceptions  just  men- 
tioned in  Case  11,  is  shown  in  Cases  2,  9,  10,  11,  12  and  13. 

In  the  thirteen  cases  referred  to  in  the  present  paper, 
four  of  which  are  new  (Cases  1,  2,  U  and  10),  consanguinity 
between  parents  is  definitely  ruled  out  in  eight,*  and  in 
most  of  the  remaining  five,  although  not  mentioned  it  was 
almost  certaiidy  inquired  for  and  denied.  Colour-vision, 
tested  in  several  of  the  nystagniists,t  was  normal  in  all 
examined. 

Before  refeiTing  to  individual  genealogies,  a  few  words 
are  necessary  as  to  the  head-movements. J  A  good  deal 
has  been  written  as  to  the  relationship  between  the 
movements  of  the  head  and  the  eyes,  both  in  the 
cases    we    are    now    concerned     with     and     in     spasmus 

without  eye-disease,  where  no  inquiries  were  made  as  to  heredity,  I 
find  seven  with  movements  of  the  head  (5  J  ,  2  $  ,  total  7).  This  fact, 
so  far  as  it  goes,  strengthens  the  position  tliat  male  selection  is  not  a 
mark  of  the  liead-moving'  sub-groiqi. 

*  Cases  1,  2,  3,  4,  5,  U,  8,  10. 

t  Chiefly  in  Cases  1,  2,  5,  and  7. 

X  Similar  head-movements  are  seen  in  some,  but,  so  far  as  1  know, 
only  a  few,  ordinary  conspicuous  albinos. 
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nutans.  If  the  object  of  the  head-movements  were 
to  cancel,  neutrahse  or  comjiensate  for  the  eye-move- 
ments, I.e.  to  steady  the  retinal  iiiiag'es,  Ave  slmuld 
expect,  I  think,  that  the  two  iiiovcments,  althoiiyh  in  the 
same  plane  and  prohably  e([iial  in  rapidity,  would  have 
opposite  directions.  So  far  as  I  have  been  able  to 
observe,  the  two  movements,  when  both  are  present,  are 
in  the  same  plane,  both  as  a  rule  being  horizontal.  But 
whethei"  the  rapidity  of  the  head-  and  eye-movements  is 
the  same  and  their  rhythm  such  that  one  tends  to  neutra- 
lise the  other  I  cannot  say,  and  I  doubt  whether  accurate 
information  on  the  point  can  be  gathered  unless  instan- 
taneous photogra})hy  or  some  kind  of  automatic  movement- 
recorder  can  be  pressed  into  the  service '^  We  are  told, 
however,  that  in  the  head-nodding  and  nystagmus  of 
infants — which  is  never  pi'esent  at  birth  and  always  gets 
well — thei-e  are  (d'teu  marked  discrepancies  between  the 
two  sets  of  movements,  both  as  to  i*a,pidity,  rhythm  and 
direction,  and  especially  that  the  movements  of  the  head 
are  generally  a  good  deal  slower  than  those  of  the  eyes. 
1  shall  not  speculate  on  the  relationship  between  the  two 
movements,  a  relationship  that  may  well  be  different  in 
different  clinical  groups  of  nystagmus,  having  an  ocular 
basis  in  some  and  probably  a  central  (cerebral)  foundation 
in  others. 

Of  the  four  new  examples  of  hereditar}'  nystagmus  that 
I  now  bring  before  the  Society  Cases  1  and  2  are  the 
most  important. 

*  Kailloff  lueiitiuus  haviiiy  had  the  same  doubt  and  difficulty  in  his 
eases.  Sydnej'  Stephenson  states  that  in  certain  infantile  cases  the 
head-m(jvement  may  not  appear  until  some  days,  or  even  Aveeks,  after 
the  onset  of  nystagmus,  a  point  in  favour  of  the  compensation 
hypothesis  (Brit.  Journ.  of  Children's  Diseases,  1905,  '"On  Some  of  the 
Diseases  and  Injuries  of  the  Eye  Peculiar  to  Children"). 
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The   Cases. 

For  the  description  of  the  individuals  in  the  pedigrees  of  Cases  1,  2, 
and  7  see  Appendix,  p.  179  et  seq. 

Case  1  (Fig.  43)._Fov  the  first,  and  for  a  good  deal  of  the  subsequent 
information  in  this  case,  I  am  indebted  to  Mr.  Wherry,  of  Cambridge  ; 
and  my  best  thanks  for  help  freely  and  courteously  given,  are  due  to 
Dr.  Gray,  of  Newmarket,  Dr.  Ennion,  of  Reach,  Dr.  C.  G.  Cory,  of 
Soliam,  and  Dr.  Spencer  Harris,  of  Ely,  by  some  of  whom  cases  that  I 
was  unable  to  visit  myself  were  followed  up  on  my  behalf.  The  stock 
can  be  traced  to  Wicken,  in  Cambridgeshire,  and  most  of  the  members 
still  live  in  that  county.  It  is  of  special  interest  that  the  pedigree  was 
originally  obtained  by  Mr.  Wherry  in  two  portions  in  different  years, 
and  that  the  people  in  one  portion  did  not  know  those  in  the  other  iintil 
some  names  common  to  the  two  were  mentioned  ;  so  that  at  one  time  w»; 
came  near  to  constructing  two  small  unrelated  pedigrees  out  of  what  is 
really  a  single  one.  As  the  pedigree  now  stands,  I  believe  it  is  larger 
than  any  well-authenticated  example  of  hereditary  nystagmus  on  record. 

Taking  first  certain  general  points:  Pig.  43  shows  in  all  118  individuals 
(omitting  the  pair  in  Gen.  1,  of  whom  nothing  is  known)  to  which  we 
may  add  another  8  or  10  for  sibships  shown  by  large  circles  without  a 
contained  number  (III,  8,  and  V,  1),  say  130  in  all.  Generation  V 
Consists  entirely  of  children  and  will  probably  be  enlarged  during  the 
next  few  years,  and  it  will  therefore  be  omitted  from  computations  for 
which  comi^leted  sibships  are  necessary. 

The  sex  is  recorded  in  87  of  the  118;  unrecorded  or  unkntiwn  in  31, 
or  with  the  8  or  10  supj^lementaries,  say  in  -40  altogether. 

The  first  striking  featiire  abovit  the  87  sexed  members,  is  the  ^too 
considerable  excess  of  males  born  (50)  over  females  born  (37),*  or  at 
the  rate  of  about  1,350  males  to  1,00U  females,*  and  although  we  cannot 
tell  whether  the  proportions  would  be  much  altered  if  the  sex  were 
known  in  the  remaining  40,  it  is  clear  that  the  excess  of  males  is  not 
closely  connected  with  the  occurrence  of  the  nystagmus,  since  it  is 
found  in  the  childships  which  are  entirely  free,  as  well  as  in  those 
containing  affected  members,  and  this  whetlier  a  parent  was  affected  or 
not.f  And  also  subtracting  from  the  87  sexed  members  the  whole  of 
Generation  V  (for  the  reason  given),  the  remaining  67  consist  of  37  males 
and  30  females,  or  about  123  males  to  lOL)  females,  a  less  iinusual  propor- 
tion.    The  above  refers  to  all,  affected  as  well  as  normal,  whose  sex  is 

*  In  England  and  Wales  about  1040  males  are  born  to  every  1000 
females  {Seventieth  Annual  Report  of  the  Reijistfur-General.  19o7, 
Table  XIII,  p.  14,  1908). 

t  In  Generations  III  and  IV  are  three  childships  free  from  nystagmus 
and  with  the  sexes  marked,  .yielding  12  persons.  11  ^  and  only  1  9  ; 
they  are  III,  11, 12,  and  IV,  14-16,  with  normal  parents,  and  IV,  17, 18, 
with  an  affected  parent  (IV,  18  were  all  (?,  see  p.  181  below).  The  corre- 
sponding childships  in  V,  all  composed  of  young  children,  omitted  as 
incomj)lete. 
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known.  If  we  take  only  the  sibships  containing  the  disease,  again 
omitting  Generation  V,  we  find  28  males  and  29  females,  57  in  all,  i.  e. 
practical  eqiiality  of  the  sexes. 

If  these  numbers  mean  anj-thing,  it  is  that  in  spite  of  the  marked 
excess  of  males  in  the  pedigree  as  a  whole,  this  excess  has  no  proved 
relation  with  the  incidence  of  the  abnormality.  In  truth,  however,  we 
must  not  draw  conclusions  from  such  small  numbers  or  from  a  single 
pedigree.  The  sex  proportions  in  this  case  may  be  the  result  of  some- 
thing not  related  at  all  with  the  hereditary  nystagmus. 

As  to  fertility,  it  has  been  at  least  full  if  not  excessive.  In  Genera- 
tions I,  II,  and  III,  14  parentages  yielded  91  children,  or  an  average  of 
6'5  each,  which,  even  for  a  purely  agricultural  district,  is  probably  more 
than  usual.  Dividing  these  between  the  normal  and  affected,  we  find 
that  5  affected  j)arents  had  38  children,  average  7'o,  and  9  normal 
parents  5.3  children,  average  6,  i.  e.  the  affected  parents  were  rather 
more  prolific  than  the  normals,  a  fact  that  has  been  noticed  in  reference 
to  several  hereditary  defects  and  diseases. 

Next  as  to  mode  of  descent,  both  sexes  are  liable,  and  either  may 
transmit  the  nystagmus  to  the  same  or  the  opposite  sex.  Nevertheless 
a  marked  tendency  is  observed  to  transmission  through  the  female,  for 
a  large  majority  of  the  parents  who  passed  the  disease  down  were 
mothers.  On  thd  other  hand,  of  the  i^arents  within  the  stock  who  had  pro- 
duced only  normal  offspring,  exactly  half  were  mothers  and  half  fatliers.* 

The  descent  was  continixous  in  about  half  the  transmissions,  inter- 
ruj^ted  in  half.  In  the  latter,  where  a  normal  individual  had  an 
affected  parent  and  has  an  affected  child,  the  normal  carrier  was  a 
female  in  nearly  every  instance. t 

Both  the  affected  and  normal  have,  as  a  rule,  been  healthy  and  lived  to 
a  good  age,  only  a  few  dying  in  middle  life.+  In  only  one  sibship  are 
there  any  defects  of  the  nervous  system,  viz.,  IV,  23  and  25,  a  brother 
and  sister.  The  former  is  epileptic  and  hysterical ;  the  latter  is  of  low 
mentality,  and,  judging  from  his  past  histoiy  and  the  present  api^ear- 
ance  of  the  optic  discs,  probably  had  some  form  of  meningitis  and  mild 
optic  neuritis  in  childhood.  But  these  neuroses  do  not  belong  to  the 
stock.  They  have,  without  doubt,  been  brought  in  by  the  father  (III, 
19),  who  is  an  aggravated  hysteric,  and  has  latterly  had  some  seizures 

*  There  are  12  parents  within  the  stock  who  have  affected  children — 
— 9  mothers,  3  fathers.  Of  the  9  mothers,  4  were  themselves  affected, 
5  were  normal ;  of  the  3  fathers,  2  were  affected,  1  normal.  There  are 
10  parents  within  the  stock,  all  of  whose  children  are  known  to  have 
been  normal — 5  mothers,  5  fathers.  Of  the  5  mothers,  one  was  herself 
affected,  4  were  normal ;  of  the  5  fathers,  2  were  themselves  affected, 
3  were  normal. 

t  Descent  Avas  continxious  in  7  cases,  discontinuous  in  8 ;  of  thef^e 
8  unaffected  carriers  of  the  disease,  6  were  mothers,  only  2  fathers. 

X  III,  15  ob.  45,  cause  not  stated;  IV,  5  of  diphtheritic  paralysis  in 
middle  life  ;  IV,  30  of  ulcer  of  stomach,  set.  29  5^ears. 
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which  may  be  true  epilepsy ;  he  and  his  wife  (III,  13)  are  not  consan- 
guineous in  any  degree.  And  it  may  be  mentioned  here  that  not  a 
single  consanguineous  marriage  is  known  in  the  whole  genealogy. 

Of  the  27  cases  of  nj'-stagmus  in  this  pedigree,  22  are  living,  and  of 
these  12  have  been  seen  by  myself,  and  several  of  them  also  by 
Mr.  Wherry,  two  by  Dr.  Ennion,  and  two  by  Dr.  C.  G.  Cory.  Of  the  five 
who  are  dead.  Dr.  Cor}'  was  also  well  acquainted  with  one  (lY,  5*,  making 
17  in  all  who  have  been  seen.  In  all  the  twelve  whom  I  saw  the 
nj'stagmvis  was  lateral.  It  was  binociilar  in  every  case  seen,  and 
according  to  report,  in  all.  It  varies  miich  in  rapidity  and  range,  and 
in  a  few  of  the  cases  that  I  saw  it  was  very  slight,  and  disappeared 
entirely  when  the  jjatient  made  an  effort  to  fix,  whilst  in  one  case  it 
disappeared  under  ophthalmoscopic  examination.  According  to  the 
statements  of  various  members,  the  nystagmiis  in  some  cases  became 
less  pronounced  with  age — indeed,  it  is  probable  that  in  one  or  two  it 
may  have  disappeared  entirelj-.  If  such  spontaneous  cure  did  occxir, 
it  may  explain  some,  if  not  all,  of  the  instances  of  descent  marked  as 
discontinuous  on  the  diagram  ;  such  apparently  normal  parents  may 
have  had  nystagmus,  j)robably  slight  in  degree,  earlier  in  life.  In 
several  cases  the  movement  was  made  worse  by  looking  sideways.  Tlie 
history  was  that  the  nystagmus  always  dated  "from  birth."  As  would 
be  expected,  conclusive  evidence  of  this  was  biit  scanty  ;  but  in  the  case 
of  a  little  boy  (V,  22),  set.  2  years  when  I  saw  him,  with  very  con- 
spicuous, ratlier  slow  nystagmus  (about  sixty  to  the  minute),  the  mother, 
an  intelligent  woman,  told  me  that  the  eye  movement  was  seer,  by  the 
niirse  almost  immediately  after  birth,  and  was  so  bad  tliat  the  child  was 
thought  to  be  blind.  In  another  baby  (IV,  28)  that  died  at  5  months 
old,  very  bad  movements  of  the  head  were  noticed  from  birth  by  the 
child's  sister  (IV,  23),  who  had  charge  of  him  and-  is  herself  affected, 
but  she  cannot  now  remember,  twenty  years  or  more  having  passed, 
whether  or  not  his  eyes  moved  too ;  as,  however,  in  every  other  case  of 
liead-movements  in  this  pedigree  there  has  been  nystagmvis,  it  is 
imlikely  that  this  baby  Avas  an  exception. 

Movement  of  the  liead  as  well  as  the  eyes  was  reported  in  at  least 
seven  of  the  whole  number,  and  was  seen  in  three  of  these.  The  move- 
ment that  I  saw  in  IV,  23  and  V,  8  was  rotatory,  not  nodding,  i.  e.  was 
in  the  same  plane  as  the  movement  of  the  eyes ;  and  in  IV,  23,  the 
woman  assured  me  that  the  oscillation  of  the  head  was  sometimes  much 
worse  than  at  the  time  of  my  visit.  In  another  (V,  14),  althovigh  the 
child's  head  was  qviite  steady  when  I  was  thei-e,  the  mother  told  me 
that  it  sometimes  shook  when  he  looked  carefully  at  things.*  In  at 
least  half  a  dozen  cases  I  was  assured  that  the  head  never  shook  at  all. 
No  head-movements  were  present  in  the  cases  (about  ten  in  number) 
Avhere  the  nystagmus  is  marked  in  my  notes  as  "  slight,"  but  on  the 


*  In  an  albino  who  had  head-shaking  as  well  as  nystagmus,  the  patient, 
a  clergyman,  told  me  that  the  movements  of  his  head  varied  at  different 
times. 
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other  haud  head-iuovemonts  were  also  absent  in  some  where  the  nystag- 
mus was  quite  severe. 

Apart  from  oscillatory  movements  of  the  head,  persons  with  nystagmus 
often  habitually  keep  the  head  turned  to  one  side.  .  I  recorded  this 
attitude  in  only  two  cases  in  the  present  pedigree,  but  I  feel  sure  it  was 
there  in  several  others.  So  far  as  I  know  the  head  is  always  rotated  to 
the  left,  and  usually  depressed  a  little  towards  the  right  shoulder,  so 
that  the  eyes  are  directed  somewhat  to  the  right  and  upwards.  It 
seems  likely  that  this  position  has  to  do  with  right-handedness,  since 
when  the  object  looked  at  has  to  be  held  very  close,  it  is  easier  to  main- 
tain a  certain  amount  of  head-rotation  than  to  keep  the  right  hand  and 
arm  at  the  middle  line ;  or  it  may  be  chiefly  a  question  of  getting  the 
object  better  lighted  in  the  lateral  than  the  median  position.  In  a 
left-handed  nystagmist  one  would  expect  this  static  position  of  the  head 
to  be  reversed. 

The  refraction  has  been  measured  at  one  time  or  another  in  five  of  the 
nystagmists,  and  I  estimated  it  roughly  in  five  more — ten  in  all.  In 
three  of  the  ten  the  refraction  was  almost  Em.  ;*  the  other  seven  were 
markedly  astigmatic,  ixsually  o)i  the  H.  side,  but  in  one,  a  boy,  aged  8 
(V.  8),  a  patient  of  Mr.  Wherry,  there  was  high  mixed  astigmatism. 

V.  measured  accurately  in  the  five  whose  refraction  was  worked  out 
was  decidedly  subnormal  (y^  to  -/g-  with  correction)  in  the  four  who 
were  astigmatic,  practically  normal  in  the  fifth,  who  was  Em.  The 
history  pointed  to  "  short  "  sight  in  several  of  the  nystagmists  who  wei-e 
dead,  or,  though  living,  could  not  be  seen. 

The  colour  of  the  irides  was  x'ecorded  by  one  of  the  medical  examiners, 
ixsiially  myself,  in  fourteen  of  the  affected :  It  was  blue  or  pure  grey, 
without  visible  stroma  pigment  in  four ;  grey,  with  some  sti-oma  pigment, 
in  five  ;  brown  in  five,  i.  e.  the  irides  could  be  classed  as  liglit  coloured  in 
nine  of  the  fourteen.    In  one  (V,  20),  heterochromia  iridis. 

I  have  put  the  facts  as  to  sex  of  normal  and  affected  parents  and 
children,  refraction,  visvxal  acuity,  degree  of  nystagmus,  and  colour  of 
irides  observed  in  this  and  the  other  cases  to  follow  into  tabular  form  in 
the  appendix. 

Case  2  (Fig.  44). — This  pedigree  was  begun  by  Dr.  George  A.  Auden, 
the  medical  superintendent  of  the  Education  Committee  of  Birmingham, 
who  most  kindly  handed  it  over  to  me  on  hearing  throvigh  Mr.  L. 
Doncaster  and  Professor  Bateson  that  I  was  intei-ested  in  hereditary 
nystagmus.!     T'he  outstanding  difference  between  this  pedigree  and  the 

*  III,  16  ;  IV,  31 ;  V,  21,  but  no  mydriatic  was  used. 

t  I  hoped  at  one  time  that  this  genealogy  might  turn  out  to  be 
connected  with  the  similar  male-limited  j^edigree  of  nystagmus  pub- 
lished by  Mr.  Lloyd  Owen,  of  Birmingham,  in  1882  (Case  11,  p.  178 
below),  and  to  this  end  Mr.  F.  D.  Kendrick,  secretary  to  Mr.  Priestly 
Smith,  made  for  me  a  thorough  search  of  the  hospital  books  at  Birming- 
ham, with  the  kind  consent  of  Mr.  Lloyd  Owen.  The  result  was  nega- 
tive ;  it  was  found  impossible  either  to  prove  or  disprove  the  suspected 
relationship  of  the  two  pedigrees.     Further  the  similar  pedigree  from 
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last  lies  iu  the  strict  limitation  of  the  nystagmus  to  males  and  its 
invai'iable  transmission  through  females,  themselves  normal.  The 
diagram  ( Fig.  -ii)  Avould  do  just  as  well  for  a  pedigree  of  colour-blindness, 
Leber's  disease,  or  hannophilia.  This  character,  of  course,  has  the  effect, 
as  in  all  male-sex  limited  heredities,  of  very  much  restricting  the 
number  of  affected  members,  so  that  only  ten  cases  of  nystagmus  have 
occurred  in  the  ninety  seven  individuals  contained  in  the  stock.* 

Another  marked  difference  is  that  in  the  present  pedigree  there  have 
been  no  cases  of  hea  1-movement.  In  the  prevalence  of  ametropia  in  the 
affected  members  the  two  genealogies  agree. 

In  the  present  case  the  sex  is  unknown  in  a  large  number,  (38)  pro- 
bal)ly  on  account  of  high  infantile  mortality. t  In  the  59  sexed  members^ 
there  are  28  males  and  31  females — about  normal  proportions. 

In  a  strictly  male-limited  disease  we  get  nothing  useful  by  comparing 
the  number  of  males  and  females  in  the  unaffected  members,  because  we 
cannot  tell  how  many  of  the  childless  females  contain  the  disease. 

In  regard  to  the  males,  we  can  say  that  of  the  28  shown  in  the 
diagram,  10,  or  about  one  third,  were  affected ;  but  as  we  do  not  know 
how  many  males,  affected  or  normal,  there  were  in  the  38  unsexed 
members,  the  figures  for  the  total  recorded  males  have  not  miicli  value. 
And  in  the  present  case  we  also  gain  no  trustworthy  information  by 
comparing  the  numbers  of  affected  to  normal  males  in  the  si))ships  con- 
taining the  disease,  because  we  cannot  be  quite  sure  that  all  the  males 
in  the  unsexed  groiips  were  unaffected,  the  testimony  for  them  being 
only  second-hand  at  best.  But  we  may  safely  note,  for  what  such  small 
numbers  are  worth,  that  of  the  nine  males  in  the  three  jn-obably 
completed  sibships  (V,  12-29),  five  are  affected  and  four  normal — as 
nearly  a  simple  Mendelian  proportion  as  we  can  expect  in  the  circum- 
stances, if  the  three  carrier  mothers  are  D.E.. 

In  this  pedigree  the  birth-rate  has  been  large  in  normal  and  affected 
sibships  alike,  the  five  affected  sibships  showing  an  average  of  nine 
members  each,  the  six  normal  ones  an  avei'age  of  8'o.§ 

No  complications  on  the  side  of  the  nervous  system  and  no  degeneracies 
or  malformations  are  known  in  the  pedigree.      It  is  certain  that  several 

Mr.  Jameson  Evans,  of  Birmingham,  given  in  Memoir  on  Albinism  as 
fig.  29o  and  i-eproduced  as  fig.  53  in  my  "  Bowman  Lectixre,"  p.  188, 
cannpt  be  connected  with  either  of  the  other  two. 

*  Those  shown  on  the  diagram  who  are  outside  the  affected  stock  are, 
of  course,  nut  counted,  viz.  J,  1,  2,  l ;  II,  1,  3,  4;  III,  11;  and  IV,  20, 
21,  22. 

t  All  the  members  of  tliis  genealogy  have  lived  or  are  living  in  or 
close  to  Birmingham,  and  many  of  them  seem  to  have  been  in  very  pour 
circumstances. 

+  Coxmting  IV,  5,  as  coiiiposcd  ut  llncc  males  and  thi'ee  females. 

§  Tlie  aflVcted  sil)ships  arc;  111;  1  \'.  7  lH;  V,  12-17,  18-23,  and 
21-29.  Tlie  normal  sibslii^js  are:  1\,  1-1,  5,  (i,  11-17,  18-19;  V,  1-7 
and  8-11. 
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and  highly  probable  that  must  of  the  early  deaths  were  due  to  privation 
aud  wrong-  feeding. 

There  have  been  no  consanguineous  marriages. 

Of  the  ten  affected  with  nystagmus  only  three  are  now  living.  Of  the 
other  seveUj  two  died  in  infancy  when  the  parents  were  either  in 
difficulties  or,  with  their  family,  inmates  of  the  workhouse ;  five  greAv  up 
and  for  the  most  part  lived  to  old  age. 

All  three  living  ones*  have  been  seen  and  e.xauiined  liy  Dr.  Auden  and 
Mr.  Doncaster,  and  two  of  them  by  myself.  The  nystagmus  is  horizontal 
in  all,  rather  slow,  or  of  only  moderate  rapidity,  but  of  wide  range.  In 
one  of  them  (V,  2.t)  a  boy,  aged  7,  his  mother  told  me  that  she  herself 
saw  the  movement  of  the  eyes  before  she  got  up  from  the  confinement, 
i.  c.  within  a  few  days  of  birth  ;  and  the  mother  of  V,  13  and  1-4,  both  of 
whom  died  in  infancy  from  privation,  assiired  me  that  she  was  told  of  the 
movement  in  each  cas3  at  the  child's  birth.  So  we  may  take  the 
congenital  or  all  but  congenital  existence  of  the  nystagmus  as  pi-actically 
proved.  All  three  have  a  considerable  ametropia  with  astigmatism,  and 
sight  remains  very  defective  even  with  correction ;  one  of  those  in  an 
earlier  generation  (III,  6)  was  probably  myopic  or  astigmatic  judging 
from  the  histor\'.  Colour-vision  for  wools  prompt  and  normal  in  V,  19 
and  25.  I  examined  the  fundi  in  Y,  19  and  25  ;  the  nystagmus  pi'evented 
detailed  study,  but  no  signs  of  disease  were  seen,  and  the  fairness  of  the 
choroid  in  V,  19  might  be  due  in  part  to  myopic  stretching ;  irides  light 
coloured  in  all.     (For  particulars  see  Appendix,  p.  184.) 

There  was  no  movement  of  the  head  in  any  of  the  three  cases  seen, 
nor,  according  to  the  history,  in  any  of  the  other  seven. 

The  nystagmist,  V,  25,  has  a  sistei',  V,  24-,  with  steady  eyes  biit 
considerable  hypermetropia. 

The  coloiu'  of  iris  aud  hair,  noted  by  us  in  the  three  living  nystagmists, 
was  as  follows  :  Irides  blue  or  pure  grey  in  two,  their  hair  dark  or  "  black  " 
at  birth ,  now  li  ght  bro\\Ti  in  one,  verging  towards  aviburn  in  the  other ;  irides 
grey  at  iJeriphery,  pigmented  at  pupillary  zone  in  the  third,  whose  hair, 
said  to  have  been  fair  at  birth,  is  now  dark.  In  four  of  the  remaining 
sevent  the  eyes  are  said  to  have  been  blue  ;  in  the  tenth  casej  they  are 
described  as  having  been  "dark  brown,''  but  as  this  child  died  at  three 
weeks  of  age,  before  the  iris  has  usually  become  pigmented,  the  statement 
is  of  little  value. 

Other  Cases. 

In  the  ambisexual  or  head-movement  group,  we  have,  in  addition  to 
Case  1  above,  the  following,  viz..  Cases  3,  4,  5,  6,  7  and  8. 

C.VSE  3,  published  Ijy  Jacqueaii  in  Ann.  d'Oc^dist,  vol.  cxxv,  p.  359 
(May,  1901),  was  as  follows  :  A  mother,  set.  47  years,  and  her  daughter, 
set.  7  years,  both  presented  congenital  nystagmus  with  movements  of 

*  V,  18,  19,  and  25. 

t  III,  3,  6,  7,  aud  V,  14. 

X  V,  13. 
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the  head,  whicli,  especially  in  the  child,  could  easily  be  seen  to  be  in  an 
"inverse  sense"  to  those  of  the  eyes.  Sight  was  good  in  both  mother 
and  daughter,  though  apparently  not  qviite  perfect.  The  mother  had 
V.  fV  ■^^'itli  ^^y-  1  ^-  '^"<i  -^s.  0  5  D.  corrected ;  the  child  V.  k  with  H. 
1'5  D.  The  child  had  a  large  head  and  slight  asymmetry  of  the 
face,  bixt  was  very  intelligent.  No  pathological  antecedents  could 
be  heard  of  in  the  family. 

Case  4  (Fig.  45). — McGillivray's  case*  (Neilson  family). 

Pedigree  shows  8  cases  of  nystagmus  "at  least"  in  a  total  of  about  55 
persons  in  four  generations.  Of  the  8  nystagmists,  6  male,  2  female.  Of 
the  8,  6  living,  and  all  these  seen  ;  all  had  head-movements.    Kefraction 


Fig.  45. 
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low.  My.  in  several.     Fundus  noted  dark  in  several,  and  not  noted  light 
in  any. 

Case  5  (Fig.  40)  was  given  liy  the  late  Mr.  Ilbert  Hancock  at  the  end 
of  his  paper  on  head-nodding  and  nystagmus  in  the  Royal  London 
Ophthalmic  Hospital  Reports,  vol.  xvii,  p.  113,  published  in  1907.  The 
patients  were  III,  10,  and  III,  IG  in  the  pedigree  Fig.  46,  and  were  the 
only  members  who  could  be  seen  by  Mr.  Hancock.  Both  had  movements 
of  the  head.  Kefraction,  high  myojoia  with  astigmatism.  The  sex  is 
unrecorded  in  several,  and  the  order  of  birth  wanting  in  all.  Descent  is 
from  the  mothei",  herself  normal,  in  all  the  three  known  affected  sibships. 
Nothing  Avas  known  of  the  maternal  grandjjarents  (I,  1  and  2).  Ill,  10, 
William  E.,  set.  31  years,  constant  lateral  nystagmus,  with  rotatory  move- 
ments of  the  head,  the  latter  being  inconstant  and  varying  in  range. 
R.  -  11  D.  sph.,  -  2  D.  cyl.  axis  vertical;  V.  ^V-  L.-9  D.  sph., 
—  2D.  cyl.  axis  vertical ;  V.  ^  j.  Fundus  normal.  Colour-vision  normal. 
Irides  chocolate  brown,  complexion  dark.  Ill,  16,  set.  19  years,  dark,, 
like   her   brother.  III,  10,  and  presents  all   the   symptoms   shown   by 

*  McGillivray,  Oxjhth.  Review,  vol.  xiv,  p.  252  (1895). 
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him.     E-.  — 16D., /„.     L.  — 12  D.,  j",,^.     No  family  history  of  neuroses,  and 
nothing  pointing-  to  ear  disease  in  any.     No  eonsanyuineoiis  marriages. 
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C.4SE  6  (Fig.  47).— Dr.  Lanz,  Nederlandsch  Tijdschr.  r.  GeneesTc,  1908, 
Tiveede  Helft.,  p.  .'343  (No.  5).    Hereditary  nj^stagmus  in  five  generations. 

Fig.  47. 
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The  following  is  a  translation  of  the  aiithor's  communication  :  "  1  have 
had  the  opportunity  of  observing  a  family  in  which  nystagmus  has 
(jccurred  for  five  generations.  I  show  you  hero  a  genealogical  tree, 
from  which  you  will  see  that  both  males  and  females  are  liable  to  it,  and 
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that  sometimes  the  heredity  skips  one  i;-eneration.  Furthermore,  it  is 
not  exclusively  the  sons  or  exclusively  the  daughters  that  transmit  the 
abnormality  to  their  offspring. 

"  I  personally  examined  four  generations  of  this  family  and  observed 
horizontal  nystagmus  in  all.  Moreover,  none  had  perfect  vision,  and  in 
more  than  one  the  nystagmus  was  accompanied  by  shaking  movements  of 
the  head.  There  was  no  uniformity  in  the  abnormality  of  refraction, 
most  being  hypermetropically  astigmatic.  There  were  no  consanguineous 
marriages  in  this  family.  It  was  always  the  eldest  or  the  youngest  born 
that  exliibited  the  abnormality"  (i.  e.  either  the  oldest  or  yoixngest  was 
always  affected  whether  intermediate  siblings  wei-e  so  or  not. — E.  N.). 


Hereditary  Wysta^miis 


Fig.  48. 
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X  =  see^'  oy  Author 

C.\sE  7  (Fig.  48). — The  newest  published  case  that  I  know  of  is  by 
A.  Eadloff  in  his  Inaugural  Dissertation,  JJh^r  familiaren  Nystagmus, 
Kostock,  1909.  It  is  also  in  some  respects  the  most  complete  of  anj% 
especially  since  the  author  has  quite  recently  been  kind  enough  to  send 
me  Avritten  information  as  to  the  hair-  and  eye-colour.  The  diagram 
(Fio\  48 1  shows  the  nystagmus  in  four  out  of  five  generations ;  14  cases — 
6  males,  8  females  All  except  one  had  more  or  less  head-movement, 
but  in  several  it  is  noted  as  very  slight.  Refraction  and  V.  recorded  in 
3  of  the  14;  no  high  ametropia,  the  worst  being  H.  As.  lo  and  2-5  in  the 
R  and  L.  respectively,  with  V.  /^  not  improved  (V.  3,  ?  aet.  14  years). 

There  is  a  prevalence  of  blue  eyes  and  light  hair,  both  in  affected  and 
normals,  probably  in  part  racial  (German). 

The  particulars  are  given  in  the  appendix  (p.  18G  below). 
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Case  8. — Mo(iillivray"s  second  ca?*'*  (^Uurrif  fmnily). 

Pedigree  shows  nystagmus  in  -t  siblings  out  of  9 ;  iK'ad-niovc'Uients  in 
only  one  of  the  -i  (all  -i  were  seen). 

Of  the  4,  3  males,  1  female.  All  4  marked  astigmatism,  Hy.  in 
3,  mixed  As.  in  1.  Trides  grey  in  all  4.  Fundus  markeiUy  light  in  3; 
moderately  dark  in  1.     Ages  from  about  22  to  9. 

The  following  five  eases,  viz.,  9,  10,  11,  12,  and  13,  together  with  Case  2 
alreadj'  given,  mnl-e  up  the  sernnil,  or  mnle-limited  group,  in  which  there 
is  no  head-movement. 

It  is  true  that  in  the  first  of  them  (Case  9,  Fig.  49)  an  unini])lished 
example  from  the  hospital  notes  of  the  late  Mr  Marcus  Gunn,  one  female, 
an  old  woman,  was  said  to  have  slightly  moving  eyes,  but  she  was  not 

Fig.  49. 
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seen,  and  as  her,  much  younger,  sister  (II,  3)  came  to  the  hospital  only 
once,  I  venture  to  query  the  historj-. 

Case  9  (Fig  49).  — Mr.  Marcus  Giann's  i)atient  at  Moorfields  Hospital, 
October,  1896.  Notes  by  Mr.  F.  Menteith  Ogilvie  and  Dr.  Arthur  J. 
"Whiting.  Case  headed  "Congenital  Nystagmus."  The  notes  of  this 
ease,  found  amongst  the  late  Mr.  Marcus  Gimn's  papers,  have  been  kindly 
placed  at  my  disposal.  Two  of  the  six  nystagniists  and  their  mother, 
II,  3,  were  seen,  but  only  once.  Ill,  4,  Jacob  Masin,  set.  13  years,  October 
31st,  1896.  Coarse  lateral  nj'stagmus  of  both  eyes,  increased  by  move- 
ment in  all  directions  ;  movements  appear  shorter  on  closing  one  eye. 
V.  jW  with  each.  Refraction  practically  emmetropic,!  media  clear. 
Fundus  normal,  pupils  equal  and  active.  Irides  grey,  choroids  well 
pigmented.  Knee-jerks  normal,  co-ordination  of  movements  good,  no 
tremor;  articulation  good.  Eyes  said  by  mother  to  have  moved  since 
birth,  and  sight  has  always  been  bad. 

*  hoc.  cit. 

t  This  note  refers  to  the  condition  before  the  use  of  a  mydriatic :  no 
later  notes  are  forthcoming. 
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Ill,  (5,  Joseph,  iL't.  S  yoars.  seen  at  saine  dato.  Nystag'iiuis  said  to 
(late  from  birth  and  is  of  same  type  as  in  III,  4:  V,  :■'  ^\-,  with  each  (too 
yovmg  for  conclusive  testing).  Refraction  practically  emmetropic,* 
media  clear.  Fiindiis  normal,  pnpils  equal  and  active.  Irides  brown, 
choroids  well  pigmented.  Knee-jerks  and  co-ordination  good,  no  tremor ; 
ai-ticulation  clear.  Ill,  5,  set.  10,  III,  7,  set.  4,  and  III,  8,  set.  10  months, 
3  girls,  all  with  steady  eyes. 

II,  3,  mother,  seen,  eyes  quite  steady  and  sight  good  ;  her  age  not 
given.  She  reports  that  her  Inisband,  II,  4,  also  has  steady  eyes  and 
good  sight.  II,  2,  a  sister  of  II,  3,  living,  and  aged  65  (1896),  is  said  to 
have  the  moving  eyes  slightly,  and  two  of  her  sons,  aged  respectively 
40  and  38  (III,  1  and  2),  also  have  the  moving  eyes.  II,  2  and  3  must 
doubtless  have  had  several  siblings  of  intermediate  ages,  since  of  their 
children  III,  1  was  40  when  III,  4  was  onlj'  13.     No  consanguinity. 

Fig.  50. 
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Case  10  (Fig.  50)  is  an  unpublished  case  of  my  own.  (W — Family, 
P.  21,  116,  1890.) 

Pedigree  shows  4  males  with  nystagmus  in  a  sibship  of  8  males  and  4 
females,  aged  between  20  years  and  4  months.  The  only  one  seen, 
aged  17,  had  an  almost  albinotic  fiindus,  light  hair,  dark  blue  irides,  and 
moderate  Hy.  astigmatism  with  V.  only  ^%  corrected.  The  other  3 
nystagmists  also  blue  eyes  and  fair  hair. 

Of  the  4  males  with  no  nystagmus  3  have  brown  hair  and  blue  ej^es ; 
the  fourth  was  a  baby  with  fair  hair.  Of  the  4  females  3  have  blue  ej'es, 
1  brown  ;  2  brown  hair,  2  fair  liair.      No  consanguinity. 

Case  11. — Lloyd  Owen.f 

In  a  pedigree  of  five  generations,  containing  about  30  persons,  8  or  9 
of  the  14  males  had  nystagmus,  the  15  females  all  free  from  it. 

Prevalence  of  Hy.  and  of  light-tinted  choroids  and  light  hair.  Details 
of  only  1,  boy,  set.  15,  and  in  him  Y.  very  defective  (no  statement  as  to 
degree  of  Hy.  or  exact  Y.). 

The  first  case,  great-grandfather  (1, 1),  and  III,  5,  said  to  have  "  worked 
their  head  "  as  well  as  eyes ;  but  no  head-movement  mentioned  in  any  of 

*  This  note  refers  to  the  condition  before  the  use  of  a  my<lriatic  ;  no 
later  notes  are   forthcoming. 

t  Lloyd  Owen,  OjjMh.  Eev.,  vol.  i,  p.  241  (1882). 
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the  others,  and  author  expressly  states  absence  of  "  any  ehorcic  move- 
ments" and  of  "  disease  or  defect  of  the  nervous  system.  " 

Case  12.-Published  l)y  myself*  (Jfansfield  family). 

Pedigree  of  four  genei-ations,  containing-  more  than  40  persons.  Of 
the  17  males,  6,  probably  7,  had  nystagmus.  Of  the  2'.i  females,  none 
aflFected.  Of  the  0  living  nystagmists,  2  seen.  set.  11  and  7,  both  bli\e 
ej'es  ;  fundus  fair  in  1,  not  noted  in  other.  All  the  other  4  affected  ones 
said  to  have  blue  eyes.  The  brown-eyed  males,  and  all  females,  whether 
browni  or  blue-eyed,  had  steady  eyes  and  good  sight. 

Case  13  (Fig.  51). — My  easel  shows  at  least  2  males  with  nystagmus 
in  a  sibshij)  of  5  males  and  4  females.  Only  1  seen,  jet.  19  years; 
blue  eyes,  moderate  mixed  astigmatism,  Y.  {;  part,  with  correction. 
The  other  nystagmist  also  blue  eyes  and  defective  sight.  A  third 
male,  blue  eyes  and  wears  glasses,  but  "  not  known  to  have  nystagmus." 
I  have  marked  him  ^  P    Of  the  other  2  males,  1  brown  eyes,  1  blue.     Of 

Fig.  51. 
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the  4  females,  2    blue    eyes,  one    of    them    (first-born  of  the  sibship), 
incipient  cataract  at  set.  22 ;  the  other  2,  brown  eyes. 

{3I(n/  4///,  1911.) 

APPENDIX. 
Ahhreviations. — n.  =  normal;  e.  =  eyes;  h.  =  head. 
Account  of  the  Members  of  the  Pedigree  in  Case  1  (Mr.  Wherry's  Case). 

I,  2  John  Bailey,  of  Wicken,  Cambridgeshire  ;  died  before  his  children 
gi-ew  up,  n.  I,  1,  his  wife,  lived  to  old  age.  n.  (Testimony  of  III,  13 
herself  aged  63). 

II,  1-7,  issue  of  I,  1  and  2.  II,  1  Job  Bailey,  oh.  aet.  85  years,  in  1905 ; 
e.  and  h.  moved  badly;  was  many  years  older  than  youngest  sister 
(7).  Wife  died,  old  age,  1909.  2,  Phoebe,  n.  Married  Canhams,  about 
whom  no  information ;  went  to  America.  3,  Joe.  n.  oh.  4,  Mark,  n. 
5,  6,  7,  triplets,  all  9  ;  5  o6.  at  birth,  6  and  7  grew  up  and  had  children. 
One  of  them,  Eliza  (No.  6),  n.,  married  King.    The  other  (Elizabeth,  No.  7) 

*  Nottleship,  Royal  London  O/ihthalntir  Hoxpifal  Reports,  vol.  xi.  p.  'MUi 
(1887). 

t  F.  family,  P.  36,  167,  1885;  to  be  published  in  Memoir  on  AJhinism 
in  Man,  p.  302. 
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c.  aiul  h.  moved  badly,  <>/..  abuut  IS'IS  :  iUilci-atr,  but  couM.srw  «<•]],  and 
used  no  •^■lasses  till  old  ayo  ;  inarriod  C'ranwcll. 

Ill,  1-6  issue  of  II,  1.  Ill,  1,  Eliza,  married  Eead  (not  related  to 
luisband  of  III,  13),  lives  at  Eeacli,  Cambridgeshire  ;  she  is  67  (1910)  ; 
Dr.  Ennion  reports  she  has  decided  nystagmns.  2,  Sophia,  living  (1910), 
n. ;  married  first  Driver,  and  by  liim  four  children ;  married  second 
Harding.  :?,  John  Bailey,  married  and  in  America,  no  issne  -.  e.  move 
slightly.  4,  Albert,  in  America,  ?  married,  n.  o,  Sarali,  n.  ;  living 
married,  no  issue.  6,  thi-ee  or  four  others  who  died,  pi"esuma]>ly  young ; 
no  information.  7  issue  of  II,  2,  no  information  except  that  none  affected. 
S  issue  of  II,  3  said  to  be  all  n.,  number  and  sexes  unknown.  9  and  10 
i-ssue  of  II,  4.  9,  William  Bailey,  of  Ely,  living,  reported  n.  ;  twice 
married,  by  fii'st  wife  two  and  by  second  three  n.  children.  10  married 
King,  lives  at  Elj%  seen  October  3rd,  1910.  I  noted  that  she  had  slight 
nystagmus,  i.  e.  with  very  small  excursions  Avhich  passed  off  as  one  coii- 
tinued  to  observe  the  eyes  while  she  looked  either  at  me  or  at  something 
in  the  room ;  my  note  was — "  it  looks  like  rapidly  repeated  alternate 
fixation"  ;  sees  quite  well;  no  ophthalmoscopic  examination.  11  and  12 
issite  of  II,  6  (normal  triplet) ;  11  died.  12,  Solomon  King,  n.,  lives  in 
America,  was  in  England  December,  1910,  and  questioned  by  relatives ; 
is  no  relation  of  husband  (same  name)  of  III,  10.  13-18  issue  of  II,  7. 
13,  Ennna  Cranwell,  n.,  married  Reed  (III,  19),  lives  at  Newmarket ;  she 
and  husband  each  aged  about  63  (1910).  Husband  (III,  19)  siibjeet 
for  many  j^ears  to  violent  hysterical  attacks,  accompanied  by  eructations 
and  a  barking  noise  like  a  dog  and  followed  by  aphonia.  Ill,  13  and  19 
are  not  related  by  blood.  14,  William  Cranwell,  living,  n.  ;  wife  oh. 
cancer-,  1908.  15,  Wilson  Cranwell  died  in  1901,  aet.  45  years ;  e.  moved  ; 
was  "short-sighted  and  could  not  read  for  long  "  ;  eyes  brown  and  hair 
dark.  20,  his  widow,  aet.  53  years,  seen  at  Ely  October  3rd,  1910,  quite  n. 
in,  Eliza,  a^t.  50  years;  married  Aspland,  no  issue;  seen  by  Dr.  C.  G. 
Cory,  of  Soham,  who  reports  — "  well-marked  nystagmus,  sight  about  normal 
and  can  read  f ,  requires  +  2  D.  for  near  work ;  irides  brown,  hair  dark 
brown."  17  and  18,  two  boj^s  who  died  in  childhood;  no  information  as 
to  e.  and  h. 

lY,  1-7  issue  of  III,  1,  all  living.  1,  Robert  Read,  in  America,  is  n., 
:-  married.  2,  Israel,  in  America,  ?  married,  said  by  mother  (III,  1)  to 
have  moving  e.,  but  not  h.  3,  Stephen,  in  America;  said  by  mother  to 
have  moving  e.  and  h  :  married  and  has  children  all  n.  (V,  1).  4,  John, 
of  Reach,  Cambridgeshire;  seen  by  Dr.  Ennion  November,  1910,  and 
found  to  be  n.  5,  Miss  Read  married  Martin  and  lived  at  Soham,  where 
she  died  several  years  ago  of  diphtheritic  paralysis  ;  Dr.  C.  G  Cory 
knew  her  well  and  reports  that  she  had  "  very  marked"  nystagmus,  "  her 
eyes  being  always  on  the  move."  6,  Miss  Read  married  Blaydon ;  lives 
at  Reach  and  seen  by  Dr.  Ennion,  who  reports  her  n.  (1910).  7,  Lizzie 
married  Ison  ;  lives  at  Cambridge  and  seen  by  Mr.  Wherry,  January, 
1911,  who  reports  her  n.  and  with  good  sight  both  for  distant  and  n6ar 
objects,  irides  dark  brown,  hair  brown.  IV,  8-11  issue  of  III.  2.  8,  Ada 
Driver,   reported   n.    by  mother  (III,    2,',  married    Fletcher.      9,  Eliza 
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marriLHl  Badeoc-lc :  seen  by  uu>  June  lltli,  IDlo,  at  Swaffhani  Bulbeek 
near  Newmarket:  very  intelligent,  let.  aliout  ;!o  years;  n. ;  irides 
brownish-grey,  sight  good.  10,  George  William  Driver;  not  seen  ;  said 
by  sister  (IV,  9  and  cousin  IV,  23)  to  have  the  family  moving  e.,  biit 
mother  (III,  2)  writes  that  he  is  n.  11,  Frederick,  said  to  be  n., 
\inmarried,  in  America.  IV,  ]2-l(),  issue  of  III,  9,  two  iinsexed  by 
first  wife,  three  all  $  by  second  ;  all  rej^orted  n.  ;  not  seen ;  live  at 
Ely.  IV,  17  and  18  issue  of  III,  10,  five  or  six  sons,  one  daughter;  sons 
not  seen,  but  mother  (III,  10)  seen  and  said  they  were  all  n.  ;  daughter 
(IV,  17),  Lizzie  King,  set  16  years, had  lieen  reported  by  a  cousin  to  have  the 
moving  e.,  but  when  I  saw  her  (October  3rd,  1910)  she  had  only  a  habit 
of  spasmodic  winking  r'  naj^ping  the  ej^elids ")  when  nervous,  but  no 
trace  of  nystagmus  or  h.  movement.  IV,  19-21  issue  of  III,  12  ;  the  four 
daughters  and  three  of  the  sons  reported  by  father  n.,  the  remaining  son 
(IV,  21),  the  youngest  of  the  8,  said  by  father  to  have  the  moving  e. 
IV,  22-28  issue  of  III,  13  and  19.  22,  Miss  Reed,  n.,  married  Smith,  no 
issxie.  23,  Susannah,  set.  36  years,  seen  by  me  at  Newmarket  June  13th, 
1910;  constant  lateral  nystagmus  "from  birth  "  and  some  oscillation  of 
head,  which  she  says  varies  in  degree ;  nystagmus  most  rapid  but  of 
smallest  range  when  looking  to  her  E.,  slower  and  larger  to  her  L.  ; 
likes  to  keep  h.  turned  to  her  L. ;  sight  good  but  not  perfect,  has 
+  1  D  cyl.  for  last  five  years,  and  reads  from  J.  6  to  J.  1,  bnt  the  former 
no  lietter  than  the  latter ;  iri<les  grey  with  brown  inner  circle,  hair  nearly 
1  'lack,  "  golden  "  in  childhood ;  fundi  n.,  not  fair  or  suggestive  of  albinism, 
nystagmus  prevents  miniate  examination  ;  colour-vision  n.  to  wools  and 
pocket  spectrum ;  intelligent  and  did  well  at  school ;  for  last  nine  years 
subject  to  fits,  treated  both  at  Addenbrooke's  Hospital,  Cambridge,  and 
under  Dr.  Eisien  Eussell,  at  National  Hospital,  Queen  Square,  London, 
where  some  uf  the  seizures  are  found  to  be  true  epilepsy,  others  h^-steria 
only.  Sight  has  never  been  very  good  and  at  st.  13  years  (1886)  and  at 
intervals  till  she  was  28  (1901)  saw  Mr.  Marcus  Gunn  at  Moorfields,  and 
has  also  seen  Mr.  "Wheriy  at  Cambridge.  Mr.  Gunn's  notes  (1886) 
record  horizontal  nystagmus  with  constant,  slight,  lateral  shaking  of  the 
head ;  nystagxnus  increased  in  lateral  positions,  slower  when  she  looks 
up,  less  marked  when  looking  down ;  V.  y^g  each,  improved  to  -^^  partly, 
I'y  correction  of  her  H.  2  D.,  but  cylinders  useless  ;  much  benefitted  by 
+  I'o  D.  sph. ;  Mr.  Gunn  recorded  the  family  prevalence  of  the  nystagmus 
and  absence  of  consanguineous  marriages,  and  also  the  occurrence  of 
phthisis  in  the  family  on  her  mother's  mother.  24,  Minnie  married 
Harris,  lives  at  Littlehampton  where  I  saw  her  June  20th,  1910,  get.  34 
years ;  n.  ;  irides  blue  with  a  little  brown  on  inner  circle,  hair  brown, 
fundus  rather  dark,  refraction  estimated  slight  H.,  sight  very  good  (uses 
+  1  D.  for  near  work)  ;  in  L.  a  small  leucoma  with  anterior  synechia  and 
pyriform  pujjil  "  from  birth,"  no  opacity  of  lens  or  history  of  injviry. 
2"),  Arthur,  seen  September  2yth,  1910,  a;t.  31  years.  Constant  lateral 
nystagmus,  moderately  rapid,  perhajis  100  per  minute ;  divergent  squint 
of  L.  biit  can  continue  to  fix  with  it  when  E.  again  uncovered  ;  primary 
and  secondary  squints  equal,  no  diplopia,  movements  fuU ;  nystagmus 
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inoroiiSL'd  in  r;ipiility  and  rauge  iu  looking-  far  to  c'ither  side,  not  altered 
Ity  looking- up  ov  down ;  no  trace  of  h.  movements  ;  his  chosen  position 
is  h.  turned  a  little  to  his  L. ;  irides  full  lirown  all  over,  hair  very  dark 
brown  ;  sight  defective,  reads  J.  4  slowly  Avith  R.,  and  less  well,  with 
mistakes,  with  L.,  and  says  distant  sight  not  very  good ;  says  colour- 
vision  good  and  never  mistakes  gold  for  silver  ;  refraction  of  E.  estimated 
Em.,  shadows  in  L.  I  think  slight  mixed  As.,  but  divergence  and  nystagmus 
and  poor  light  prevent  good  examination  ;  oi^tic  disc  of  R.  ?  pale  on  Y.S. 
side,  L.  cannot  be  brotight  into  view  ;  well  grown  (about  5  ft.  10  in.)  and 
fairly  formed,  but  head  small,  and  he  is  stupid  and  seems  to  have  bad 
memory  ;  is  a  waiter  but  can  only  get  odd  jobs  ;  married,  one  ?  child 
living,  set.  3  years,  and  there  was  one  S  stillborn  who  woiald  now  be 
set.  6  years  if  he  had  lived.  History  (confirmed  by  sister,  IV,  2-i)  :  at  ten 
years  old  had  a  "  seizure  "  when  in  harvest  field  in  late  summer  and  fell 
into  ditch  ;  was  "  totally  blind  "  for  some  days  and  for  abovit  three  moilths 
sight  was  bad,  so  that  he  could  not  properly  see  his  food  or  pick  iip 
money  and  would  knock  iip  against  things  in  the  street ;  was  treated  at 
Addenbrooke's  Hospital,  Cambridge  ;  at  thirteen  had  diphtheria  and  at 
twenty-one  some  other  illness,  since  then  good  health.  When  eleven 
(May,  1890)  was  Mr.  Marciis  Gunn's  patient  at  Moorfields,  and  Mr. 
MacLehose  recorded  the  nystagmus  and  found  V.  of  R.  ^"j  partly  and  J.  1 
held  close,  and  after  atropine  H.  2  5  D. ;  V.  not  impi-oved  by  glasses. 
L.  T%,  J.  1  close  refraction  about  the  same  as  R. ;  slight  oblique  As.  in 
each,  "both  discs  pale,  especially  the  temporal  halves";  glasses  were 
ordered,  but  patient  told  me  they  were  not  much  use  and  he  left  them 
off  after  a  time.  The  histoi-y  taken  with  the  ophthalmoscopic 
appearance  points  to  intra-cranial  mischief  (?  meningitis)  and  some  ojjtic 
neuritis  following  the  seizure  (sunstroke).  2(5,  Jessie,  married  Rawlinson, 
seen  at  Newmarket,  Jiine  13th,  1910,  tet.  29  years;  constant  lateral 
nystagmus  " from  birth"  but  less  in  degree  than  sister  (IV,  23),  and 
almost  ceases  during  ophthalmoscopic  examination ;  hair  formerly  fair, 
now  dark  brown,  irides  gi'ey  with  some  brown  pigment,  fundi  n.  and 
not  light ;  refraction  H.  As.,  probably  abont  2  D.,  iises  +  1  D.  sph.  and  gets 
on  well ;  colour-vision  (wools)  good  ;  mariued  eight  years,  three  childi-en  ; 
late  in  third  pregnancy  had  doiible  sight  and  inward  squint  of  L.  eye, 
which  Mr.  Wheriy  told  her  was  paralytic;  it  soon  got  well.  27,  girl, 
ob.  a  few  hoiirs  after  bix-th  ;  no  information  about  eyes.  28,  Herbert, 
ob.  set.  5  months ;  had  movements  of  h.  badly  from  birth,  but  IV,  23, 
who  nursed  him,  cannot  remember  whether  e.  moved.  IV,  29,  issue  of 
III,  14,  all  reported  n.  IV,  30-38  issue  of  III,  15  ;  four  of  them  seen 
with  Pr.  Spencer  Harris  at  Ely,  October  30th,  1910.  30,  Florence 
Cranwell,  ob.  29  after  operation  for  "ulcer  of  stomach,"  n.  31.  Miss 
Cranwell  married  CornM'all ;  seen  October  30th,  set.  31  years  ;  slight 
lateral  nystagmus  varying  under  observation  and  sometimes  absent ; 
irides  grey,  hair  brown,  fundus  n.  and  refraction  slightly  H. ;  sight 
seems  good  but  not  recorded ;  very  intelligent.  32,  boy  ob.  set.  6 
months,  no  infoi-mation  about  e.  33,  boy,  still-born.  34,  William,  not 
seen,  but  mother  (III,  17)  and  sister  (IV,  31)  both  say  e.  move  like  those 
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of  I\',  31.  35,  Eliza,  ivt.  about  23  years;  soon,  slight  lateral  iwstagniiis 
at  times  wheu  surprised,  I  saw  it  quite  definitely  more  than  once  ;  irides 
brown;  fundi  and  V.  not  examined.  37  (should  be  36),  Mary,  ajt.  ID 
years,  seen  at  Cambridge  by  Mr.  Wherry,  January  19th,  1911 ;  n.  ;  brown 
hair,  lighter  irides,  fundi  n.,  V.  [j  and  J.  1  at  ten.  30  (should  be  37), 
Martin  W.,  seen,  let  10  years,  very  tall  (Oft.)  ;  very  fine  rapid  nystagmus 
when  first  looked  at,  but  it  passes  off  under  o1)servation  ;  ii-ides  grey 
blue,  hair  dark  ;  fundi  and  V.  not  examined  38,  Minnie  Bertha,  ast.  11 
years,  seen  at  Ely  October  3rd,  1910  ;  no  trace  of  nystagmus ;  brown 
irides,  dark  hair,  brunette  skin ;  V.  quite  good,  fundi  not  examined. 

V,  1,  issue  of  IV,  3.  2,  girl,  a-t.  ?  years,  only  child  of  IV,  4,  seen  by 
Dr.  Ennion  and  found  n.  3,  boy  (Martin),  a;t.  10  years,  only  child  of 
IV,  5,  seen  by  Dr.  C.  G.  Cory  (in  November,  1910),  who  found  nystagmus 
in  lateral  movements,  but  eyes  quite  steady  when  looking  at  an  object 
at  rest,  V.  ~~  ;  refraction  by  retinoscopy  H.  1  D.  vertical,  3  D.  horizontal, 
irides  brown,  hair  dark  brown.  (This  boy's  aunt,  IV,  9,  had  previously 
told  me  that  he  used  to  have  moving  e.,  but  that  she  believed  they 
had  now  become  steady.)  -i,  Ernest  Blaydon,  only  child  of  IV,  0,  eet. 
about  8,  seen  bj'  Dr.  Ennion,  November,  1910,  who  found  nystagmus 
and  slight  head-movements.  5,  girl,  only  child  of  IV,  7,  Cambridge, 
reported  by  Mr.  "Wherry  to  be  n.  :  at.  about  0.  0,  issue  of  IV,  8  (Mrs. 
Fletcher),  all  reported  n.  by  IV,  9.  7-10,  issue  of  IV,  9,  Mrs.  Eadcock, 
7,  son,  reported  n.  by  mother  (IV,  9).  8,  Eeuben  Badcock,  set.  8, 
seen  by  me  at  Swatt'ham  Bulbeck,  June  14th,  1910  ;  horizontal 
nystagmus  and  rotatory  head-movements  ;  slight  turning  of  his  h.  to 
his  L. ;  irides  blue,  hair  brown,  and  was  never  fair.  Had  been  to 
Mr.  Wherry,  at  Canabridge,  April  30th,  wheu  similar  notes  to  the  above 
were  made,  and  V.  noted  to  be  -^-j^  unaided  with  each  eye,  and  after 
atropine  considerable  mixed  As.  found,  viz.,  K.  My.  4,  H.  lo,  axes 
slightly  inclined  from  n.,  L.  My.  2,  H.  1,  axes  u. ;  V.  not  apparently 
improved  by  correction.  9  and  10,  younger  siblings  of  8  ;  not  seen ; 
both  reported  n.  by  mother.  11  and  12,  issue  of  IV,  10,  not  seen;  both 
reported  n.  by  IV,  9.  13-15,  issue  of  IV,  24  (Mrs.  Harris).  13,  Stanley 
Harris,  seen  at  Littlehampton,  June  20th,  1910,  set.  5  ;  lateral  nystagmus 
well  marked,  divided  into  a  i^rimary  slow  movement  of  lai-ge  range  and 
secondary  rapid  movements  of  small  range;  no  movements  of  h. ;  hair 
brown,  irides  grey  with  brown  at  pupillary  zone  ;  shadow  test  shows 
considerable  As.,  probably  all  H.,  but  perhaps  mixed ;  fundi  seem  n.  ; 
quick  an.l  intelligent.  14,  Leslie,  seen  same  date,  lateral  nystagmus 
rather  slow  and  not  quite  so  wide  range  as  V,  13  ;  h.  repoi'ted  by  mother 
(IV,  24)  to  shake  when  child  looks  attentively,  but  did  not  do  so  when 
I  saw  him ;  irides  ixniform  grey  brown ;  hair  dark  at  birth,  now  light 
brown  ;  shadows  show  marked  As.,  ?  all  H.  or  mixed  ;  fundi  n.,  not  light, 
intelligent.  15,  Richard,  seen  same  date,  set.  Ij"^,  n. ;  irides  grey-brown, 
hair  light  brown :  fundi  not  .seen  in  detail,  but  certainly  not  light,  and 
refraction  H.  or  Em.  V,  10  and  17,  issue  of  IV,  25.  10,  male,  stillborn, 
would  have  been  six  if  living  in  1910.  17,  girl,  aet.  2\\},  not  seen,  bute. 
reported  quite  steady  by  father.     V,  18-20,  issue  of  IV,  20.     18,  male. 
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stillborn  at  7  uioutlis,  woi^ld  liave  been  G  in  1910  if  living.  lU,  Milli- 
ceut  Eawlinsoii,  seen  at  Newmarket,  June  13th,  1910,  set.  5,  n.,  irides 
bright  blue,  hair  brown  gold;  too  restless  for  any  determination  of 
refraction ;  history  of  erythema  nodosum  and  redness  of  eyes  a  year 
previously.  20,  Gladys,  a^t.  2  ;  n.,  E.  iris  brown  with  blue  showing 
through,  except  a  sector  vip,  in  which  is  pure  blue ;  L.  iris  blue  all  over, 
hair  fair;  too  restless  for  any  examination  of  eyes.  V,  21,  22,  sole 
issue  of  IV,  31  (Mrs.  Cornwall)  seen  by  me  at  Ely.  21,  John  W. 
Cornwall,  a?t.  7,  slight  nystagmus  at  times  when  not  looking  attentively  ; 
irides  grey-brown,  hair  sandy,  refraction  apparently  Em.  22,  William, 
fet.  2  ;  constant  lateral  nystagmus  of  rather  wide  range,  and  about  60  to 
70  per  minute  ;  irides  grey,  hair  light ;  ophthalmoscopic  examination 
impossible ;  the  nystagnnis  in  this  case  was  seen  almost  immediately 
after  birth  by  the  nurse,  and  was  so  bad  that  the  child  was  at  first 
thought  to  be  blind. 

Account  of   the  Members  of  the  Pedigree  in  Case  2  {Dr.  Anden's  and 
Mr.  L.  Doncaster's  Case). 

(Information  chiefly  from  IV,  11  and  l.j,  and  some  from  III,  9  ) 

I,  1,  2,  and  4,  said  to  have  been  n.  I,  3  reported  by  III,  9  to  have 
had  "the  rolling  eyes." 

II,  1  was  n.  with  blue  eyes  and  brown  liair.  2  ^\'as  u.  with  ))lue  eyes 
and  dark  brown  hair.  3  and  4  both  kno^vn  to  have  been  n.,  but  colour  of 
eyes  not  known. 

III,  1-10  issue  of  II,  1  and  2.  I,  Sarah  Sorrill,  married  Woodcock,  oh., 
was  n.  2.  Miss  Sorrill  married  Griffiths,  oh.  was  n.  3,  John,  ob.  over 
70  in  December,  1909 ;  had  the  family  moving  e. ;  e.  blue,  hair  brown, 
maiTied,  no  issue  ;  had  been  a  soldier  and  served  in  the  Crimean  war. 
4,  James,  ob.,  was  n.,  e.  blue,  hair  brown,  married,  no  issue.  5,  Miss 
Sorrill  married  Mason,  oh.,  was  n.,  nothing  known  about  e.  and  hair 
colour.  6,  Joseph,  1st  ob.,  set.  55,  cancer  of  tongue ;  had  the  family 
moving  e. ;  e.  blue,  hair  brown,  saw  well  enough  to  work  at  one  of  the 
metal  trades,  but  vision  probably  not  perfect,  for  he  never  learnt  to  read 
and  "  used  to  say  his  sight  improved  as  he  got  older"  ;  married  III,  11, 
no  consanguinity.  7,  Henry,  oh.,  had  the  moving  e. ;  e.  blue,  hair  brown, 
unmarried.  8,  Miss  Sorrill  married  Gibbs,  ob.,  n.,  e.  blue,  hair  dark 
brown.  9,  Miss  Sorrill,  married  Williams,  living,  seen ;  n.  with  blue  e. 
and  dark  brown  hair,  no  issue  ;  gave  most  of  the  iirformation  about  the 
earlier  members  of  the  pedigree.  10,  Seven  siblings  of  III,  9,  all  of 
whom  died  before  she  was  born  ;  no  information  about  them  or  their 
places  in  the  sibship.  Ill,  11,  wife  of  III,  6,  black  hair  and  dark  e.,  n. ; 
not  related  to  III,  6. 

IV,  1-4,  issue  of  III,  1  (Woodcock).  1  in  Canada.  2  and  3  living 
but  could  not  be  found,  no  information.  1.  Eleven  others  who  have 
dii'd,  no  information.  All  fourteen  were  n.  ."J  and  G,  issue  of  III,  2 
(Griffiths) ;  six  are  living  and  known  to  lie  n.,  Imt  cannot  be  found; 
six  ob.  7  to  10,  issue  of  III,  5  (Mason).  7,  son,  ah.,  had  the  moving  o. 
8,  a  son,  and  9,  a  daughter,  both  living  and  n. ;  could  not  be   seen. 
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10,  seven  other  tsibliugs  of  I\',  'J,  all  oh.,  no  information.  11  to  17, 
issue  of  III,  G  and  11  (Sorrill).  11  ob.  infauej'.  12,  Joseph  Sorrill,  2nd, 
living,  a?t.  over  -40 ;  seen,  u.,  e.  blue,  hair  dark  brown,  dull  and  stupid. 
13,  Sorrill,  n.,  wife  (IV.  20)  not  a  cousin.  14,  Miss  Sorrill  married 
Cooper,  a;t.  40,  seen,  n.,  brown  e.,  brown  hair.  1."),  Miss  Sorrill  married 
Boswell,  tet.  33,  seen,  u.,  dark  hair,  e.  not  noted  ;  husband,  IV,  21,  e.  grey, 
hair  formerly  rather  dark,  now  grey,  not  a  cousin.  16,  Miss  Sorrill 
married  Price,  set.  31,  seen  n.  ;  e.  very  dark  brown,  hair  black ;  husband. 
Price,  set.  31  (IV,  22),  dark  hair  and  e.,  not  a  cousin.  17,  six  siblings  of 
IV,  16,  who  ob.  infancy  ;  some  came  between  IV,  12  and  13,  the  rest 
between  IV,  13  and  1-4;  all  are  believed  to  have  been  n.  IV,  18  and 
19,  sole  issue  of  III,  8  ;  both  seen  and  n. ;  e.  grey,  hair  dark. 

V,  1-7,  issue  of  IV,  12  (Sorrill)  ;  all  reported  n.  8—11,  issue  of 
IV,  13  (Sorrill)  ;  all  seen  and  n.  ;  all  have  blue  e.  and  brown  hair. 
12 — 17,  issue  of  IV,  14  (Cooper).  12,  Alice,  seen  November,  1910,  Eet.  14, 
n.,  e.  brown,  hair  light  at  birth,  now  dark  brown.  13,  Robert,  born  July, 
1897,  ob.  set.  3  weeks  ;  had  the  moving  e.  and  mother  was  told  of  it  "  at 
the  birth,"  no  h. movement,  black  hair,  "  dark  brown"  e.  (?).  14,  Alfred, 
born  March,  1899,  ob.  set.  l^'W,  convulsions;  had  moving  e.,  mother 
told  of  it  "at  birth,''  no  h.  movement;  hair  "nearly  white"  at  birth, 
and  did  not  alter,  e.  blue;  no  information  about  sight.  15,  Jack,  born 
1900,  ob.  set.  1  j^.,-,  wasting,  parents  being  very  badly  off,  n.,  hair  light 
at  birth  and  remained  so,  e.  blue.  16,  Matilda,  born  1903,  ob.  TyV,  con- 
vulsions, n.,  hair  dark  brown  at  birth  and  remained  so,  e.  dark  brown. 
17,  Emily,  born  1905,  a3t.  5  (November,  1910),  seen,  n. ;  e.  and  hair  dark 
brown.  Mother  (IV,  14)  says  all  her  children  had  bad  teeth.  18-23, 
issue  of  IV,  15  and  21  (Boswell).*  18,  Joseph  Boswell,  seen  by  Dr. 
Auden,  1909,  at  set.  14 ;  Dr.  Auden  found  nystagmus  and  defective 
sight,  and  boy  now  has  spectacles  fori'eading;  E..  +  15  sph.  +  2.5  cyl. 
axis  oblique  ;  L.  -(-  l"2o  sph.  +  3'25  cyl.  axis  vertical.  Later  inquiry 
showed  that  hair,  now  liglit  brown,  was  "  black  "  at  birth,  e.  now  blue 
(seen  for  me  by  Mr.  Kendrick).     19,  Josiah,  seen  by  Dr.  Auden,  May, 

1909,  at  set.  13  ;  Dr.  Auden  found  nystagmus,  very  defective  sight,  and 
refraction,  considerable  mj'opia  and  As.,  viz.,Ji.  —  8  D.  sph.  —  I'o  D.  cyl. 
axis  30',  L.  —  6  D.  sph.  —  1-5  D.  cyl.  axis  15.5°.    When  I  saw  him,  April  19th, 

1910,  nystagmus  was  horizontal  and  rather  slow,  but  the  excursions 
wide,  e.  blue-grey,  pupils  acting  well,  hair  reddish  brown,  was  dark  at 
birth  ;  colour  vision  (wools)  perfect ;  sight  not  accurately  tested,  and  he 
had  broken  his  glasses ;  fundi  light  and  choroidal  vessels  visible  about 
Y.S.,  but  this  accounted  for  by  myoijic  stretching  without  albinism  ; 
intelligent,  but  backward  owing  to  bad  sight.  20,  Albert,  ob.  set.  10 
weeks,  e.  were  n.  21,  Violet,  seen  April  19th,  1910,  set.  9 ;  tall  and  well 
nourished,  n.,  sight  quite  good,  e.  very  bright  blue,  hair  golden  brown, 
rather  lighter  than  V.,  19.  22,  Sidney,  ofc.  2/,^,  "consumptive  bowels." 
23,    Florence,    set.   3,  ill    of    pneiimunia    (April,    191(i),    niid    imt    seen; 

*  V,  18  to  23  should  be  connected  to  IV,  15  and  21,  and  V,  21.  to  29  to 
IV,  16  and  22,  instead  of  the  reverse  as  shown  on  the  diagram. 
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reported  u.,  eyes  blue.  V,  24^-29,  issue  of  IV,  10  and  22  (Price) ;  all  were 
breast  fed  ;  seen  Avith  mother  April  19th,  19  lU.  24,  Emily,  set.  9,  under- 
grown,  n. ;  has  convergent  sqiiint  kept  almost  in  abeyance  by  spectacles 
(R.  +  3  D.  sph.,  L.  about  +  2D.  sph.  +  2  D.cyl.  axis  oblique),  used  for  two 
years  past ;  irides  blue-grey,  hair  golden  brown,  was  dark  at  birth. 
25,  George,  seen  by  Dr.  Auden,  May  5th,  1909,  who  found  nystagmvis  and 
V.  only  3"g  when  corrected  by  R.  +  30  sph.  +  1'5  cyl.,  L.  +  4  sph.,  +  I'o 
cyl.,  axes  vertical.  I  saw  him  April  19th,  1910,  and  noted  the  nystaguuis  as 
wide,  rather  slow  and  horizontal ;  irides  grey  periphery,  brown  pupillary 
zone,  hair  dull  medium  brown,  was  light  at  birth,  fundi  not  obviously 
light,  and  n.  so  far  as  can  be  seen  for  the  nystagmus :  colour-vision 
(wools)  prompt  and  n. ;  child  small  for  age.  Mother  says  she  saw  the 
movement  of  his  eyes  before  she  got  up  from  the  confinement,  i.  e. 
within  a  few  days  of  his  birth.  V,  26,  May,  ajt.  5,  not  seen  ;  mother 
(IV,  Hi)  says  sight  perfectly  good  without  glasses  and  no  movement  of 
e. ;  hair  like  IV,  2-4,  e.  very  dark,  like  her  (mother's)  own.  27,  mis- 
carriage at  2^  months.  28,  Doris,  oh.  ffit.  lyV,  wovild  be  at.  3  if  living  ; 
mother  had  a  fall  at  seven  months ;  Avas  in  labour  three  days  with  her, 
child  hardly  alive  when  born,  and  a  constant  invalid  after ;  e.  were  quite 
steady  and  Avere  dark,  hair  black  at  birth,  became  light  before  she  died. 
29,  James,  seen  same  date  as  the  others,  ijet.  y^,  at  the  breast,  well 
nourished,  healthy  ;  eyes  perfectly  steady,  irides  dark  broAvn,  hair  light 
golden  brown  and  Avas  not  dark  at  birth. 

Account  of  Memhers  of  Pedigree  in  Case  7  {Radlojf's  Case). 

Ill,  2  an  old  Avoman,  the  eldest  living  of  the  genealogy,  ill  Avith  drojisy  ; 
slight,  sloAv,  horizontal  nystagmus  of  both  eyes,  increased  by  looking 
sideAvays,  ceasing  entirely  Avheu  she  fixes  an  object  at  10  cm.  No  head- 
movement.  Too  ill  for  ophthalmoscopic  examination.  States  that  her 
sight  Avas  always  good  until  of  late  years.  Says  that  her  mother  (II,  2) 
had  steady  eyes,  Init  knoAvs  for  certain  that  mother's  father  (I,  1)  had 
badly  moving  eyes  and  slight  movements  of  head.  II,  1  is  dead,  II,  3  is 
in  America  (see  beloAv)  ;  liotli  according  to  III,  2  had  qiiite  steady  eyes. 

III,  1,  labourer,  living,  tet.  65  year.s,  badly  moving  eyes  and  head  since 
earliest  childhood,  but  thinks  both  have  diminished ;  sight  Avas  alwaj^s 
fairly  good  (ziemlich  gvit),  but  worse  the  last  ten  years.  When  seen  by 
author  had  double  moderately  rapid  horizontal  nystagmus  of  medium 
range,  rather  Avorse  when  looking  to  either  side,  but  nowhere  quite 
absent,  also  definite  slight-head-inovements  Avhich  vary  much  in  speed 
and  range;  impossible  to  determine  clearly  Avhether  movements  of 
head  correspond  Avith  or  were  opposite  to  the  eye-movements,  but  author 
thinks  the  latter.  V.  R.  ^'^  +  0'5  D.  cyl.  vertical  y\ ;  L.  ./'j  +  125  D. 
cyl.   vertical   ■—.       Fundi    normal,    colour-vision   normal,   no   scotoma. 

III,  1  has  three  living  sous  all  Avith  steady  eyes ;  there  were  two  others 
Avho  died,  also  presumably  normal  (IV,  1-5).     One  of  the  living  ones, 

IV,  1,  states  that  his  son  and  daughter  (V,  1  and  2)  also  have  steady 
eyes. 

IV,  6,  7,  8  three  sous  of  III,  2.     IV,  6,  seen,  iet.  11  years,  labourer,  good 
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luviltli  ;  re<;-ular  horizoutal  uystag-nuis  of  moderate  range  aud  rapidity- 
worse  in  lateral  positions,  but  never  absent  even  in  near  fixation  (see 
III,  2).  Slijjlit, lateral  head-movements,  worse  when  excited,  in  same  plane 
as  nystagmus,  but  whether  oori-espouding  or  opposed  to  it  is  uncertain. 
Says  head  and  eyes  have  moved  ever  since  birth.  V.  both  together  ^\ 
to  -y'v  ;  Hni.  25  -j^,  slight  astigmatism.  Colour-vision,  fields  and  fundi 
normal,  no  scotoma. 

IV,  7  and  8  reported  to  have  the  family  movements. 

V,  3,  4,  5,  three  daughters  of  IV,  6. 

V,  3,  ajt.  1-t  years,  healthy  ;  nystagmus  seen  by  parents  soon  after 
birth,  and  later  they  observed  slight  head-movements.  Author  found  very 
quick  nj-stagmiis  of  small  range,  the  same  in  all  positions  of  eyes,  including 
near  fixation.  Movements  of  head  now  very  slight,  in  same  plane  as 
nystagmus,  worse  under  attention.  Fundi,  coloi;r-vision  and  fields 
normal.  V.  together  y\  ;  E..,  H.  As  15  ;  L.,  H.  As.  2-5,  axes  normal,  but 
V.  not  improved  by  correction 

V,  l,  normal. 

V,  5,  a;t.  5  years ;  nystagmus  seen  soon  after  birth,  now  horizontal,  of 
small  range,  slower  than  V,  3  ;  head-movements  scarcely  perceptible. 
Fundi  normal.     V.  seems  good ;  slight  astigmatism. 

IV,  7,  second  son  of  III,  2.  Author  found  slow,  equal,  pendulum-like 
nystagmus  with  slight  head-movements  ;  sight  "  always  good  "  according 
to  patient,  but  no  opportunity  for  testing  it  or  examining  fundus. 

V,  6-11  six  children  of  IV,  7. 
V,  6  normal. 

V,  7  rather  severe  nystagmus  seen  in  earliest  childhood.  Author 
found  it  horizontal,  rather  quick,  and  not  obviously  affected  by  position 
of  eyes ;  very  obvioiis  head-movements  ;  both  eye  and  head-movements 
rather  increased  by  attention.     V.  seems  good. 

V,  8  very  slight  nystagmus,  not  influenced  by  position.  No  head- 
movements. 

V,  9  nystagmus  intermediate  in  degree  between  the  last  two  ;  no  head- 
movements. 

V,  10  normal. 

V,  11,  tet.  only  7  weeks  ;  mother  says  eyes  are  quite  steady,  but  refused 
to  let  child  be  examined. 

IV,  8,  laboiu-er,  could  not  be  seen.  Reported  to  have  nystagmus  like 
his  two  brothers  and  slight  movements  of  head.  Has  one  child  (  ?  ), 
V,  12,  who  is  normal. 

II,  3,  lier.self  normal,  went  to  America,  married  and  had  twelve  children, 
all  daughters  (?E.  N.),  of  whom  three  are  known  to  have  the  movements 
of  eyes  and  head  (III,  3,  4,  5),  but  no  details  can  be  obtained. 

l>r.  Radloff  tells  me  that  the  eyes  are  blue  in  the  following  affected 
members  of  the  pedigree,  'i'i2.,III,  2  ;  IV,  6,  7,  and  8  ;  V,  3,  5,  7  and  8  ;  and 
brown  in  V,  9.  Of  the  unaffected  ones  in  whom  the  eye-colour  is  known 
it  was  blue  in  II,  2  and  V,  4,  6,  10  and  12,  and  brown  in  only  one,  V,  11. 
The  hair  was  either  light  or  a  dark  blonde  in  almost  all.  [That  blue  eyes 
were  apparently  as  frequent  in  the  normal  as  the  affected  probably  points 
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to  the  colour  beiny-  a  racial  (German)  character  in  tlii.s  i>e(li^ree  and  nut 
related  to  the  abnormality,  and  the  same  may  be  said  of  the  hair. — E.  N.] 

Other   Cases. 

In  1892  Dr.  Adolf  Alt  recorded  the  following  brief  account  of  a  case  of 
hereditary  nystagnms  in  the  American  Journal  of  Oplilhahnolo(jy,  vol. 
ix,  p.  1-49,  mider  the  title  "  Note  on  Cong-enital  Nystagnins."  The 
case  is  not  sufficiently  complete  for  classification. 

The  patient,  a  medical  man,  set.  33  years  when  Alt  saw  him  in  1882, 
was  in  Generation  III,*  but  whether  one  of  Nos.  1,  2,  3,  or  9,  10,  11,  is 
uncertain  ;  he  had  horizontal  nystagmus,  and  V.  SJJ  unaided,  raised  to  |{j 
by  correction  of  his  H.  (degree  of  H.  not  stated).  The  two  grandparents 
of  the  nystagmic  stock  (1,  1  and  2)  Avere  said  to  have  been  myopic.  Alt 
could  not  obtain  an  exact  pedigree,  but  gives  the  approximation  to.it 
indicated  in  the  diagram. 

Muskens,  in  the  Dutcli  Joiu-nal,  quoted  for  Case  6  (p.  175  above),  but 
for  the  year  19u6  [Eerste  Helft,  p.  1281-,  No.  17]  mentioned  the  case  of 
two  brothers  with  congenital  nystagmus.  One  of  the  brothers  had 
also  complete  anosmia.     No  other  particulars. 

*  See  diagram  Fig.  48  in  my  Bowman  Lecture  in  vol.  xxix  of  these 
Transactions,  where  a  list  of  other  published  cases  is  given.] 
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TaI'.LES    and     SuMMAIJllvS. 

Tadle   I. — All  Tiuliridudl.'!.       Anilii-.sr.rnal  Gnnij) 


Sexed.  1 

Totttl ■ £ 

number                      I    xt     .          i     _:    I  S 

in          Normal.   ^    ^Jf,  "S"    \    %    \  ^ 

stock.                            nius.       !     g    i  - 

Xi  1< 


Affected  with 
nystagmus-. 


«?    i     ?         # 


1       I    118  32   28        18   9 

60  I       27 

3       I      2  !  _     —  j  _       2 

J,            .■JJ-  21    2.5           6    2 

ting-  -16                8 
I,  ^ 

21  2   4            4-4 


27 


6 
5    10 

1.J 


8 

7   5      :  27 
12 


7  '     34     !      7    13  6    8 

20  11 

8  i     11     I      5   2      I      3    1 


34 


11 


31 


22 


12 


14 


Heml-movements 
in  addition  to 
nystagmus. 


17 
(16  + 
1  ob.) 

2 

6  2 


CD  CD  c! 

■Ji  tl.  " 

CU  .C  — 

£         <!  o 

*4i 


10 


11 


Total  12  ;  Sevei-al  had 

the  majority      head-niove- 
were  seen,    j  ment.  No  exact 
statement. 


9  0 


I  I  72   82        44   31 

iTotals      267  154  75 


229 


38     68 


40 


12        2 


1    :-'3 


35 


11  I  17  or 
I  more 


Case  1,  omitting  I,  1  and  2. 
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Table   II. — Ainhi-.sexual  Group. 
Sex  numbers  in  completed  normal  and  diseased  sibships. 


Sibships  of  all  normal 

Sibshiiis  of  normal  +  atfected 

siblings. 

siblings. 

>  umber  in 

Case. 

completed 
sibships. 

1 

s          ? 

1 

Total. 

•      <? 

•      ? 

Total. 

3 

11 

1 

12 



9 

— 

— 

2S 

28 

56 

6 

1 

2 

•i 

6 

— 

— 

— 

5 

_             — 

— 

lU 

13 

23 

7 

1 

5                U 

5 

— 

— 

— 

•1- 

—              — 

— 

•4 

9 

13 

4 

1 

0                 0 

12 

— 

— . 

— 

8 

•i 

— 

— 

— 

IS 

17 

35 

1 

— 

— 

— 

7 

2 

9 

Total     sibships 

all  n.          .6 

24 

11 

35 

— 

— 

— 

Total     sibships 

n.  +  affected 

23 

— 

~ 

67 

69 

136 

Case  4,  omitting  IV,  1,  3,  23  and  25. 


Tables  I  and  II. — Amhi-sexual  Group.    Hnmmanj. 

There  are  75  known  cases  of  nystagmus  in  a  total  of  267  known  indivi- 
duals, plus  a  certain  number  unknown,  shown  by  large  circles  ^\ithout 
contained  numbers,  say,  rather  over  300  in  all ;  or  approaching  25  per 
cent,  affected  (1  in  4  or  5).     Of  the  75  nystagmists,  30  seen. 

Sex  recorded  in  229  of  the  total,  the  number  of  males  and  females 
almost  equal  (116  males,  113  females);  similar  projjortions  shown  in 
right-hand  half  of  Table  II,  where  of  136  members  of  completed  sibships 
containing  normal  and  affected  persons,  67  are  male  and  69  female ;  (the 
returns  of  all  normal  completed  sibships  in  left  half  of  table  are  too 
scanty  to  be  useful).  But  of  the  75  nystagmists  a  considerable  majority 
are  males  (44  to  31,  or  nearly  60  to  40),  the  normal  males  being  corre- 
spondingly fewer  than  the  normal  females  (72  to  82). 

Head-movements  known  to  be  present  in  about  half  the  nystagmists 
(35  out  of  75),  and  reported  absent  in  one  seventh  (11). 
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Tabi,e   I. — All  Imh'cidual.s'.      Blah-limited  Gronp 


Sexed. 

Affected  with 

Heail-move- 
nients  in  addi- 

Case. 

Total 
numltei 

in 
stock. 

nystagmus. 

tion  to 
nystagmus. 

Xormnl. 

Xystag-- 
mus. 

9 

i£ 

' 

1 

c 
•> 

o 

i 

3      ? 

• 

• 

J" 

-^ 

OQ 

P 

1 

4 

o 

Is 

2 

97 

18 

31 

10 

0 

59 

38 

3 

3 

5  + 

2  <.i 
fnfanc.x 

— 

all     — 

1(3 

9 

14 

5 

6 

5 

1 

or 
17 

— 

o 

2 

1 

Old  ag-c 

0 

all 

— 

10 

12 

4 

4 

4 

0 

12 

0 

3 

1 

1 

0 

all 

— 

11 

30 

6      15 

9 

0 

30 

— 

8 

8 

— 

2 

7 

— 

12 

44 

11     2:3 

7        0 

•11 

— 

5 

2 

2 

— 

all     — 

V.\ 
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3 

4 

2        0 

9 

0 

2 

1 

0 

— 

all     — 

V^his* , 

49 

11 

27 

10 
47 

0 

48 

1 

7 

5          3 

— 

all     — 

all     — 
Init 

Total  j 

255 

58    110 

1 

216 

39 

33 

22 

14 

2 

1 

v_^'~'.'"">i^.^ 

^■_*^^,     ^^fc^ 

' 

' 

168 

48 

1 

2 

Case   in,  ouiittintj  I,  ]  ami  2. 
„      11,         „  I,  1;  II,  4;   III,  7. 

,.       12.         „  T,  2,  3;   ir,    13. 

„       13,         „  I,    1   and  2. 

„      lUbis,   „  I,   1;   II,    1    anil  2. 


*  I3fcis,  aca.se  added  since  the  paper  was  completed,  and  not  q'iven  in 
the  text. 
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'J\\Br,K  ]]. — Mdle-limifed  Group. 
Sex  nuuiliers  in  completed  normal  and  diseased  siliships. 


Number 

Sibships  of  all  normal 

sibships. 

Sibships  of  normal  and  n 
siblings. 

ffected 

Case. 

of  com- 
pleterl 

sibships. 

(? 

? 

Total. 

•    ^ 

^      ? 

Total.  \ 

2              2 

4 

3 

7 

_ 

— 

— 

— 

— 

None 

Incomplete 

— 

10 

— 

None 

— 

— 

— 

—   • 

1 

— 

-- 

— 

8 

4 

12 

12              4 

7 

19 

26  +  2 
iinsexed 

=    28 

" 

2 

— 

— 

— 

9 

4 

13 

11 

— 

— 

Incomplete 

— 

— 

— 

— 

2 

— 

— 

— 

9 

8 

17 

13            — 

— 

Incomplete 

— 

— 

— 

— 

1        1 

— 

— 

— 

5 

4 

9  : 

1 

9 

9 

18  +  1 
imsexed 

— 

— 

— 

3 

' 

10 

15 

25     i 

Total  sibships 

all  n.       .     8 

20 

31 

:a  +  3 

— 

— 

— 

Total  sibships 

unsexed 

n.  +  affected 

9 

— 

— 

— 

41 

35 

76 

Tables  I  and  II. — Mcle-limHed  Group.     Sumuiary. 

There  are  47  undoubted  and  one  doiibtful  cases  of  nysta.t;'mus  in  a 
total  of  255  known  individuals,  and  a  certain  number  unknown,  say 
about  275  in  all,  or  rather  over  17  per  cent,  (say  1  in  5  or  6).  Of  the  48 
nystagmists,  at  least  22  seen. 

Sex  recorded  in  216  of  the  total ;  males  lO."),  females  111,  aliout  normal 
proportions;  nearly  similar  proportions  shown  in  Talde  II,  wliere  Ki  com- 
pleted sibships  (8  all  normal,  9  containing  affected  and  normal)  show  (51 
males  and  66  females  in  127,  and  3  unsexed.  All  the  nystagmists  males 
except  one,  and  this  exception  doubtful  (Case  9  not  in  Table,  as  contain- 
ing no  completed  sibships,  p.  177  above). 

Head-movements  absent  in  all,  Avith  exception  of  two  individuals  in 
Case  11. 
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Taiu.e  III. — Amlii-scrnal  Groiij). 
Fertility  icoini>lotod  sibsliips). 


Case. 



1 

4 

5 
6 

7 

8 

Numbei"  of 
parentages. 

Total  completed 
issue  of  all 
parentages. 

Completed  issue  of     Completed  issue  of 
pai-eiitagos  with  one  parentages  with  both 
parent  affected.           parents  normal.      \ 

1 

14 
o 
9 
0 
2 

4 
3 
5 
2 
3 
4 
3 
1 
1 

1 

91 

47 

18 
22 

19 

9 

38 

18 

Incomplete 

8 

11 

Incomplete 

53 

29 
Incomplete. 

14 

8 

9 

Total. 

206 



A\erage. 
6-2.5 

1 
Average.  ! 

Average. 

Parentages    .  33 
One  pai'ent 

affected      .   12 

Both  parents  n. 

18 

75 

6-25 

113 

6-27 

Ca-se  6,  omitting'  III,  4  from  all  countings. 


Table  III. — Amhi-sexv.al  Group.     Summary. 

The  fertility  of  jiairs  of  normal  jmrents  and  of  jiairs  one  memlier  of 
which  was  affected  is  sensilily  equal,  12  of  tlie  latter  unions  yielding  7o 
children  and  IS  of  the  former  113,  or  rather  more  than  (i  cliildren  to  each 
parentage. 
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Table  III. — Male-limited  Groiq). 
Fertility  (completed  sibsliips). 


Case. 
2 

Number  of 
parentages. 

Total  completed 
issue  of  all 
parentages. 

Completed  issue  of 

wrentayes  with  one 

parent  affected. 

Comi^lcted  issue  of  1 

parentages  with  both 

parents  normal. 

6 

59 

1 

— 

12 

— 

5 

— 

— 

47 

10 

1 

12 

— 

— 

1 

— 

Incomplete 

12 

11 

2 

17 

— 

— 

2 

— 

Incomplete 

n 

12 

6 

41 

— 

— 

1 

— 

12 

— 

5 

— 

— 

29 

13 

1 

9 

— 

— 

1 

— 

Incomplete 

9 

13 

5 

44 

— 

— 

bis 

1 

— 

10 

— 

4 

— 

— 

34 

Total. 

Average. 

Average. 

Average. 

Pai-entages    .  21 

182 

8-7 

i 

One  parent 
affected     .     3 

_ 

_ 

34            11-3 

Both  parents  n. 

1 

IS 

i 
1 

148 

8 

1 

Case  2,  omitting  V. 


T.ABLE  III. — Male-linilfed  Gr<nq).     Sumntanj. 

The  general  fertility  i.s  larger  than  in  the  amhi-sexual  group,  21  jiairs 
of  parents  producing  an  average  of  87  children  each.  There  ap2)ears  to 
bo  a-  much  higher  fertility  Avhen  one  pai-ent  is  affected  (3  such  pairs 
producing  an  average  of  11-3  children  each)  than  when  both  are  normal 
(18  such  pairs  giving  an  average  of  8  children  each).  But  the  number 
(3)  of  diseased  parentages  is  too  small  to  be  conclusive. 
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Table   IY. — Amhl-se,vi(al  Group. 

Eelation  of  sex  of  parent,  whethor  normal  or  affected,  to  condition  of  offsin-ing. 

Mode  of  descent. 


Case. 


Parents  in  the  stock  who  had 
affected  ehildven. 


Parents  in  the  stock  with  com- 
pleted all  normal  sil)Ships. 


14 
3 
6 
6 


Mothers.      Fathers. 


34 
paren- 
tages 


18 


10 


3 

cases, 

13 
paren- 
tages 


Mothers.      Fathers. 


0       0 

I 
I 

2  '     0 


Descent. 


4  2 

G 


4 
1  2 


Di.scon- 
tinuons. 


So 


6£  fH 


8 
3        0 


3 

2        0 


2 
3        0 


3 

4        0 


5  cases,  34  parentages 
7  7        18       2 


14 


20 


Table  IV. — Summary. 

Of  34  parents  within  the  stock  who  had  affi-cted  chihlron,  2.5  were 
mothers,  and  of  them  only  7,  or  less  tlian  1  in  3,  wei-e  themselves  affected. 
Of  the  9  fathers  who  transmitted  tlie  abnormality,  7,  or  all  but  1,  were 
themselves  affected.  Thus  there  seems  to  be  a  strong  tendency  for  the 
disease  to  be  transmitted  by  the  unaffected  mother  even  in  this  groui). 

The  complement  to  this  is  shown,  if  the  smaller  numbers  can  be 
trusted,  by  the  middle  division  of  the  table,  from  which  it  seems  that  a 
normal  sibship  is  less  likely  to  have  an  affected  mother  than  an  affected 
father. 
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Table  V. — Anihi-ste.rnal  Group. 

To  show  how  many  males  and  females  in  the  stock  married  or  rciiiainod 
single  amongst  the  normal  and  affected  respectively. 


Case. 

Affected, 

Normal. 

%  Males. 

#  Females. 

(?  Males. 

^   Females. 

Married. 

Single. 

Married. 

Single. 

Married. 

Single. 

Married. 

Single. 

1 

4 

1 

6 

2 

7 

1 

9               1 

4 
6 

7 

+  1  s.p. 
8 
2 
5 

0 
4 
0 

+  1  s.p. 
1 
2 

1 

0 

1 
?  3 

Inform 
0 
1 

ation 
4 

?   4 

incomp 
3 
3 

lete. 
6 
?   5 

or  more 

or  more 

or  more 

Totals 
4  cases 

14 

+  1  s.p. 

5 

10 
?  more 

3 

?  more 

3  cases 

8 
or  more 

5 
or  more 

12              7 
or  more  or  more 

+  1  s.p.' 

1 

1 

Case  1,  omitting  Gen.  Y.  and  four  persons  who  died  in  infancy. 

Tab],e   Y. — Male-liinited    Growp. 

To  show  liow  many  males  and  females  in  the  stock  married  or  remained 
single  amongst  the  normal  aiid  affected  respectively. 


Normal. 


Case. 


Males. 


Females. 


Married.!   Single.     Mari-ied.    Single.     Married.    Single. 


Females. 


Married.,  Single. 


11  6  or        ?3 

more 


In  complete 
In  complete 


Total      10  or  1 

2  cases     more       '^  4 


Table  V. — Summary. 
Table  V  sliows  that  in  the  amhi-sexual  group  the  affected  men  marry 
at  least  as  fre-ly  as  the  affected  women. 
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Table  VI. — Summanj. 

Tal)le  VI.  shows  that  in  both  the  groups  of  liereditaiy  nystagmus  the 
error  of  refraction  is  generally  on  the  side  of  hypermetropia. 

It  also  shows  that  in  both  there  is  a  marked  excess  of  light  coloured 
irides  amongst  the  nystagmists,  and  probably  a  prevalence  of  lightly 
pigmented  choroids  and  hair. 

No  conclusion  can  be  drawn  as  to  the  relative  frequencj-  of  ametroijia, 
and  of  light  and  dark  pigmentation  in  the  unaffected  members  of  the 
pedigrees,  no  systematic  records  having  been  made.  A  certain  number 
of  such  records  Mill,  however,  be  found  under  Cases  1,  2,  6,  10,  12, 
and  13. 

The  Chaikman  said  lie  \vas  vurv  sure  members  would 
agree  the  paper  \vas  on  a  very  difficult  subject,  and 
bristled  with  intricate  points.  It  must  have  entailed  a 
very  large  amount  of  work.  The  meeting  was  favoured 
by  the  presence  of  Professor  Bateson,  of  Cambridge, 
whose  remarks  would  be  welcomed. 

Mr.  Bateson  (John  Innes  Institution,  Merton),  desired 
to  express  his  thanks  to  Mr.  ISTettleship  for  giving  him 
the  opportunity  of  hearing  the  paper,  which  he  regarded 
as  of  great  importance.  It  was,  in  his  opinion,  perhaps 
the  most  important  of  the  series  of  Mr.  Nettleship's 
contributions  on  the  subject  of  hereditary  diseases.  The 
evidence  that  the  cases  could  be  classified  into  two  groups, 
those  in  which  there  was  head-movement,  and  those  in 
which  there  was  not  that  affection,  was  so  suggestive  that 
in  other  cases  where  there  were  confused  pedigrees  to  deal 
with,  by  more  attention  to  clinical  detail  it  would  be 
possible  to  purify  them,  and  get  out  the  aberrant  cases, 
leaving  a  clear  result.  That  was  a  consideration  which 
would  occur  to  anyone  familiar  Avith  such  tables  ;  and  he 
hoped  it  would  lead  those  who  studied  heredity  to  attempt 
a  more  critical  diagnosis  of  the  different  affections  con- 
cerned. Looking  at  the  pedigrees  exhibited  in  the  room, 
he  thought  it  might  be  fairly  argued  that  there  was 
something  like  Mendelian  descent,  but  there  were  several 
distinct  difficulties.  In  the  face  of  so  much  evidence  of 
skipping  a  generation,  it  seemed  difficult  to  think  that 
there  was  a  simple  Mendelian  case,  and  he  tlnjught   there 
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must    be    some   veal   tvausinissioii  through  the   unaifected 
female  after  all  in  that  fauiih\      He  saw  only  one  case  in 
Mr.    Nettleship's    first   group    where    an    unaffected   male 
transmitted,  but  several  in    which    the    unaffected   female 
transmitted,    and    it    looked    as   if    thei'e    might    be    some 
possibility  of  regular  transmission  through  the   unaffected 
female,  even  with  that  form  of    nystagmus  which  was  not 
regarded  as  sex-limited  in  descent.      On  the  other  side,  in 
the    sex-limited    group    with    the    exception    of    Fig.    49, 
everything  seemed  to  go  in  the    ordinary    way    in    which, 
for  instance,  colour-blindness  Avent.      In  Fig.  49,  in  which 
the  wonum,  generation  11,  2,  transmitted  to  both  her  sons, 
it  was  tempting  to   suppose  she  was  homozygous   in    that 
affection, andtherefore  transmitted  to  both  her  sons, as  there 
Avas  every  reason    to   suspect  in  colour-blindness.      When 
the  woman  showed  colour-blindness  it  meant  she  was  pure 
in    colour-blindness,    and    that    all    her    sons    would    be 
aft'ected.      But  it  was  difficult  to  imagine  that  the  mother 
of    that    woman     also    carried    nystagmus.        There    was 
evidence  that  it  came  from  her  father,  but  it  was  difficult 
to  suppose    it    came  from    the    mother   also.      There    was 
difficulty  in  forming  an  idea  of  the  descent  of  a  sex-limited 
affection,    because    it    was    not    known    how    sex     itself 
descended,  therefore  the  argument  was  circular.      We  say 
if  sex  descended  in  such  a  way — for  example,  if  the  fenuile 
owed  her  femaleness  to  the  existence  of  a    definite    factor 
in  her  ;   or  if  the  male  owed  his  maleness  to  the  existence 
of  a  definite  factor  in  him  ;  or  if  there  was  both  a    factor 
for  male    and   a   factor   for   female.      We    can    on    either 
hy})othesis  scheme  to  represent    that    descent.      But    that 
conception  of  the  nature  of  sex  was  formed  from  the  facts 
of  sex-limited  descent,  so  that  the  argument  was  in  the  form 
of  a  circle.      If  sex  did  descend  in  the  way  suggested  by  the 
speculation,  one  could  scheme  out  the  colour-blindness   or 
sex-limited    nystagmus.      But    if    nystagmus     or    colour- 
blindness depended  for  their  development  on  the  existence 
of  definite  factors  one    could   scheme   out  the  descent   for 
sex,  but  there  was  not  independent  proof  either  of  how  sex 
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descended,  or  how  sex-limited  disease  descended.  From 
tlie  work  wliicli  Lad  been  done  on  tlie  descent  of  various 
cliaracteristies  in  birds  and  other  creatures  which  couhl 
be  experimented  on,  there  was  fairly  clear  evidence  that 
certain  factors  did  set  off  against  the  sex  factors,  or,  in 
other  words,  were  repelled  by  them.  In  the  experimental 
cases  it  was  generally  the  factor  for  femaleness  which 
repelled.  Biologists  were  looking  to  the  medical  profession 
with  constant  curiosity  for  the  production  of  cases  where 
some  affection  was  limited  to  females.  He  was  not  s})eaking 
of  diseases  peculiar  to  women,  but  some  cases  where  there 
was  an  affection  comparable  to  colour-blindness  which  was 
inherited  with  a  limitation  to  women.  It  was  b'cginning 
to  be  rather  remarkable  that,  so  far,  there  were  no 
examples  of  a  disease  sex-limited  to  women,  in  the  same 
way  as  there  were  diseases  limited  to  men.  If  such  cases 
were  not  found,  he  thought  the  fact  would  be  one  of  con- 
siderable importance.  He  wished  to  thank  Mr.  Nettleship 
for  the  wonderful  work  he  had  done  in  collecting  such 
remarkable  pedigrees. 

Mr.  Nettleship,  in  reply,  thanked  Mr.  Bateson  for  his 
kind  appreciation  of  the  woi-k  which  he,  Mr.  Nettleship, 
had  been  able  to  do.  As  Mr,  Bateson  said,  it  was  very 
im})ortant  to  look  out  for  female-limited  heredity.  He 
liad  been  looking  out  for  them  a  long  time,  and  asked 
people  about  such  cases,  but  nobody  had  yet  produced 
any.  He  asked  Mr.  Bateson  whether  there  were  female- 
limited  conditions  in  animals  and  plants.  There  were,  of 
course,  male-limited  ones. 

Mr.  Batkson,  replying  to  Mr.  Nettleship,  said  it  was 
difficult  to  answer  Yes  or  No.  There  were  cases  Avhich, 
if  occurring  in  humans,  would  behave  as  if  they  were 
female-limited.  The  black  pigmentation  of  the  silky 
fowl,  for  instance,  might  be  so  described,  but  the 
phenomenon  was  nevertheless  very  different  fi-om  the 
limitation  to  males,  characteristic  of  human  colour- 
blindness, for  in  the  silky  case,  the  fact  that  the  females 
were  more  often  affected  depended  on  a  repulsion  between 
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the  femaleness  factor  and  another  factor,  which  inJiihitcd 
the  development  of  pigment.  In  colour-blindness,  the 
factor  pi'oducing  that  condition  was  repelled  by  the  factor 
for  nialeness,  but  inhibited  by  the  factor  for  femaleness. 
Kepulsion  by  tlie  maleness  factor  had  been  proved  by 
Morgan  to  exist  in  Drosopliila  (a  dipteran),  where  the 
factor  which  causes  the  eyes  to  be  red  was  repelled,  with 
the  result  that  the  excessive  white-eyed  variety  was 
"  limited  "  to  males.^  Each  case  presents  special  features, 
and  requires  independent  analysis. 


32.  Interim  report  on  the  sviall  ^fiap  ttclcrutoiiii/. 
By  H.  Herbert. 

It  is  iust  a  year  since  Mr.  Laws  and  I  inti-oduced  this 
small  operation  to  the  notice  of  this  Society.  As  the 
operation  is  being  largely  tested,  it  seems  advisable  to 
lose  no  time  in  raising  afresh  some  questions  of  technique, 
and  collecting  such  experience  as  is  available. 

Last  year  I  reported  upon  a  first  series  of  eight  cases 
under  observation  for  two  years  or  more,  and  upon  a 
second  series  of  fourteen  cases.  This  latter  series  has 
now  increased  to  fifty-four  operations  for  glaucoma, 
primary  or  secondary,  and  it  is  to  these  that  the  following 
remarks  apply.  Forty-one  of  these  operations  were 
performed  with  knives,  in  the  manner  described  already. 
The  remaining  thirteen  were  performed  with  the  help  of 
Bishop  Harmau's  twin  scissors.  The  scissors  were  used 
also  in  another  case  at  a  second  operation. 

Operations  Pereormed  wpi'H  Knives  Alone. 

All  but  one  of  these  operations  were  performed  five  or 
more  months  ago.      One  may  therefore  form  a  fair  estimate- 
of  the  ultimate  result  in  the  large  majority  of  the  cases. 
*  Mor<'an,  Science,  1910,  N.s.,  vol.  xxxii,  p.  120. 
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One  operation  failed  in  a  case  of  acute  glaucoma  in  an 
eye  already  blind  from  glaucoma  simplex.  The  congested 
and  swollen  iris  became  so  firmly  adherent  to  the  whole 
of  the  sclero-corneal  flap  as  completely  to  block  the 
wound,  in  spite  of  forward  displacement  of  the  flap.  To 
prevent  such  an  occurrence  iridectomy  is  probably  always 
indicated  in  very  acute  glaucoma.  Iridectomy  was  omitted 
in  this  case  because  the  operation  proved  painful,  and  no 
arrangement  had  been  made  for  a  general  anaesthetic. 
Mere  dilatation  of  the  pupil  apparently  does  not  necessitate 
iridectomy.  With  the  very  wide  pupils  of  some  chronic 
glaucomas,  the  atrophied  and  rigid  iris  shows  little  or  no 
tendency  to  prolapse  or  to  adhere  to  the  wound. 

Two  other  failui'es  were  also  due  apparently  to  the 
nature  of  the  glaucoma  (secondary).  In  the  first  case  the 
tension  followed  cyclitis  with  K.P.  The  first  operation 
failing,  a  second  broader  flap  was  made.  This  again 
failing,  it  was  thought  that  possibly  in  these  two  operations 
haemorrhage  had  been  too  completely  controlled  by 
adrenalin,  and  that  union  might  not  have  taken  place  if 
the  wound  surfaces  had  become  separated  by  the  oozing 
of  blood.  A  third  operation,  however,  performed  with 
but  little  adrenalin,  failed.  In  a  fourth  attempt  iris  was 
pulled  into  the  wound  and  left  incarcerated  under  the 
conjunctiva  for  three  days,  and  then  excised.  Even  now 
the  tension  is  not  fully  reduced.  And  it  thus  seems  certain 
that  this  case  was  unsuited  for  sclerotomy,  at  least  as 
performed  by  this  method.  In  inflammatory  cases  such 
as  this,  the  aqueous  leaking  through  the  Avound  may  be 
presumed  to  contain  some  considerable  amount  of  albumen, 
and  possibly  this  may  serve  to  glue  the  surfaces  togethei', 
and  to  lead  to  their  union.  Yet  operations  upon  other 
eyes  with  similar  but  less  advanced  glaucoma,  secondary 
to  uveitis,  keratitis,  or  scleritis,  have  succeeded.  In  the 
case  now  reported,  fingers  could  be  counted  only  in  the 
outer  field,  close  to  the  eye. 

In  the  second  of  the  two  failures  now  under  considera- 
tion the  eye  had  long  been  blind,  and  there  was  a  history 
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of  previous  injury.  The  pupil  was  small,  and  could  not 
be  dilated.  Thus  the  glaucoma  was  apparently  secondary 
to  uveitis,  and  the  same  explanation  must  be  called  upon 
here  as  in  the  other  case.  A  second  operation  has  been 
performed  with  Harman's  scissors,  but  the  tension  is  now 
up  again.      After  future  failures  in  secondary  inflammatoiy 

Fig.  52. 


glaucoma,  I  should  operate  again  by  one  of  the  methods 
providing  free  filtration  or  definite  fistula3 — either  the 
wedge-isolation  operation,  or  conjunctival  infolding,  or 
some  form  of  sclerectomy. 

Another  partial,  and  possil)ly  temporary,  return  of 
tension  was  due,  apparently,  to  an  extremely  shelving- 
primary  incision,  so  shelving  that  it  did  not  enter  the 
anterior  chamber  sufficiently  peripherally.  Tlie  flap  made 
was  mainly  superficial,  only  reaching  the  posterior  surface 
of  the  cornea,  about  the  level  of  the  limbus. 
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Fig'.  52  illustrates  an  incision  made  upon  a  blind  soft 
eye  just  before  enucleation.  The  knife  entered  tlie 
scleral  surface  3  mm.,  or  a  little  le>-s,  from  tlie  coineal 
margin.  (The  actual  distance  shown  in  the  figure  is  over 
3  mm.,  but  allowance  must  bo  made  for  the  fact  that  tlie 
section  of  the  eye  does  not  pass  through  the  centre  of  the 
cornea.)  The  figure  shows  that  the  knife  was  directed 
very  nearly  for  the  angle  of  the  anterior  chamber.  Had 
it  actually  reached  the  chamber,  the  incision  would  have 
served  for  almost  the  longest  practicable  flap,  comprising 
the  whole  thickness  of  cornea  and  sclera,  measured  from 
the  limbus.  But  just  before  entering  the  chamber  the 
line  of  the  section  is  seen  to  bend,  and  actually  not  to 
reach  the  posterior  surface  of  the  cornea  until  immediately 
beneath  the  limbus  (a).  The  direction  of  the  keratome  was 
altered  evidently  too  soon  in  avoiding  the  iris,  the  anterior 
chamber  being  extremely  shallow.  The  first  portion  of 
the  incision  was  correct,  while  the  second  portion  illustrates 
an  extremely  shelving  section.  Underlying  the  flap  is  the 
leaf  of  tissue  (a),  so  thin  at  its  free  end  that  it  is  likel}^  to 
be  forced  forwards  by  the  intra-ocular  pressure  against  the 
thick  overlying  base  of  the  flap,  thus  to  block  the  path 
for  filtration,  however  much  the  flap  may  swing  forward. 
The  distance  from  the  limbus-level  to  the  angle  of  the 
anterior  chamber  (a  to  B  in  the  figure)  in  the  normal  adult 
eye,  at  either  side,  and  below  the  cornea,  may  be  little 
more  than  1'5  mm.  It  seems,  therefore,  that  a  satisfactory 
rule  to  follow  in  operating  at  the  outer  side  of  the  eye  is 
to  enter  the  sclerotic  not  more  than  25  mm.  from  the 
corneal  margin,  and  to  direct  the  blade  to  enter  the  chamber 
immediately  in  front  of  the  iris.*  Some  of  our  flaps  have 
been  less  than  2  mm.  long,  and  these  have  done  quite  as 
well  as  the  longer  ones.  Occasionall}-,  in  order  to  lengthen 
such  flaps  a  little,  I  have  extended  the  lateral  incisions  so 
as  to  reach  the  corneal  sui-face  a  trifle  within  the  limbus. 
Leakage  of  aqueous  through  the  purely  corneal  end 
portions  of  these  incisions  quickly  stops. 

*  Except  in  buphthalmic  or  other  eyes  with  deep  anterior  chamVjer. 
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I  prefer,  however,  to  operate  above  the  cornea,  where  the 
greater overhip  of  the  conjiiiictiva  generally  affords  i-oom  for 
a  satisfactory  subconjunctival  flap  without  any  chance  of 
approaching  too  near  the  ciliary  bod}'.  In  a  recent  case 
with  thin  sclerotic,  I  found  that  the  knife,  inserted  about 
2*5  mm.  from  the  outer  corneal  margin,  had  passed  mostly 
between  ciliary  body  and  sclerotic  in  entering  the  anteiior 
chamber,  and  the  least  elevation  of  the  scleral  flap  exposed 
the  uveal  tissue  to  view. 

In  a  number  of  instances  (15  in  all,  counting  both 
groups,  i.  e.  the  total  54  operations)  an  opening  was  made 
unintentionally  at  the  base  of  the  iris,  generally  an 
irido-dialysis  through  the  point  of  the  keratome  catching 
in  the  iris.  A  quite  small  opening  is  often  an  advantage, 
providing  a  direct  passage  from  the  posterior  chamber. 
And  it  is  usually  easy  to  avoid  making  the  irido-dialysis 
large,  by  withdrawing  the  point  of  the  knife  a  little  and 
passing  it  on  again  at  a  different  angle,  close  to  the 
cornea.  This  change  in  direction  may  be  made  even 
before  the  point  is  seen  in  the  anterior  chamber,  if  from 
the  pain  experienced  by  the  patient  one  judges  that  the 
base  of  the  iris  is  being  punctured. 

In  two  other  blind  painful  eyes — one  primary  glaucoma, 
and  one  corneal  staphyloma — there  has  been  a  partial 
return  of  tension.  Early  recurrence  of  tension  commonly 
presses  the  flap  forwards,  and  so  tends  to  relieve  itself 
spontaneously.  A  partial  reduction,  however,  is  generally 
enough  to  relieve  pain,  and  that  is  all  that  is  required  in 
blind  eyes. 

It  is  to  1)0  noted  that  the  above  failures,  partial  or 
complete,  were  in  blind  or  nearly  blind  eyes. 

In  a  few  eyes  possessing  useful  vision  there  has  been  a 
slight  transient  return  of  tension  within  the  first  few 
weelxs.  In  such  cases  one  must  use  a  little  eserine  to 
preserve  the  sight  intact.  But  one  uses  as  little  as 
possible,  lest,  by  promoting  the  normal  outflow  during  the 
healing  period,  the  leakage  through  the  wound  should  be 
reduced.      In  one  case  atropin  instillations  caused  a  slight 
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rise  of  tension  within  ton  days  of  the  operation,  with 
mai-ked  elevation  of  tlie  tiap.  The  atropin  here,  by 
reducing"  the  natural  outflow  and  thereby  increasing  tlie 
artificial  flow  through  the  wound  during  the  early  liealing 
period,  ensured  that  the  tinal  hltration  should  be  at  least 
suftieient. 

Opkkations   wri'H  J^ishop   Hakman's  Twin  Scissohs. 

'I'hese  operations  have  all  been  pcrt'ornied  within  the 
last  six  months.  It  is  a  fair  assumption  that  the  scissor 
cuts  are  more  likely  to  provide  filtering  cicatrices  than  are 
incisions  with  knives.  ]3ut  this  advantage  may  be  more 
than  counterbalanced  by  the  eifects  of  the  reflection  of  a 
conjunctival  flap.  It  is  noteworthy  that  in  , none  of  my 
cases  operated  upon  two  months  or  more  ago,  is  there  any 
conjunctival  oedema  remaining.  Also,  though  the  scissor 
incisions  may  be  still  seen,  very  few  of  the  primary 
keratome  incisions  are  now  visiljle.  That  is,  the  sitles  of 
the  flaps  are  still  outlined,  but  the  ends  of  the  flaps 
cannot  be  located.  Also,  in  one  blind  eye  with  tension 
secondary  to  large  fundus  luemorrhage,  in  which  the 
tension  rose  again  considerably  after  operation,  the  con- 
dition is  difl^'erent  from  any  seen  after  operation  Avith 
knives  alone.  The  high  tension  has  caused  the  flap  to 
bulge  forward.  But  instead  of  swinging  forward  as  a 
whole,  the  end  of  the  flap  has  remained  tied  down,  while 
the  scissor  incisions  have  opened  up  definite!}'.  With  this 
the  absence  of  oedema  is  noticeable.  It  may  be  that  the 
thin  plate  of  cicatricial  tissue,  by  which  the  conjunctival 
flap  becomes  fixed  in  position,  tends  to  keep  the  sclero- 
corneal  flap  tied  down,  and  possibly  opposes  a  slight 
barrier  to  filtration.  I  intend  to  wait  and  see  more  of  the 
results  before  operating  again  by  this  method.  So  far 
the  results  do  not  appear  sufficiently  ])romising. 

[Mnij  4///,  1911.) 

Mr.  J.  H.  ToMiJNsoN  said  he  had  brought  a  patient 
that  evening  who  Avas  operated  upon  by  Mr.  Herbert,  a 
man,   set.    22   years.      He   showed   the    man   last  summei-. 
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wlien  there  was  considerable  angular  limitation  of  tlie 
nasal  field.  Subsequent  fields  which  were  taken  showed 
slight  though  noticeable  improvement.  Tension  was  now 
satisfactory,  and  he  was  very  pleased  with  the  result. 
The  operation  was  done  with  the  knife  last  June. 

Mr.  TREACHER  Coi-LiNS  Said  he  had  performed  the 
operation  forty  times  since  Mr.  Herbert  described  it  at 
the  Society  a  year  ago.  In  the  large  majority  of  his 
cases  there  was  a  satisfactory  reduction  of  tension,  lasting 
up  to  the  present  time,  but  there  had  been  some  failures. 
In  two  of  his  cases  there  Avas  a  prolapse  of  the  iris,  which 
he  had  had  to  snip  off.  In  some  of  the  cases  he  had 
produced  an  irido-dialysis  in  making  the  jirimary  incision, 
and  in  sonie 'there  had  been  an  adhesion  of  the  iris  to  the 
cornea  at  the  seat  of  the  wound.  In  others,  however, 
filtration  had  gone  on  through  cicatrices  in  which  there 
Avas  no  involvement  of  the  iris,  so  far  as  he  could  detect. 
From  those  cases  it  seemed  to  him  that  it  was  possible  to 
have  a  filtration  scar  without  any  adhesion  of  iris — 
a  point  about  which  he  had  previously  been  sceptical. 
The  operation  was  little  more  than  a  paracentesis,  and 
yet  it  had  a  markedly  different  effect  in  the  relief  of 
tension.  A  certain  explanation  of  its  mode  of  action 
could  only  be  obtained  by  an  examination  and  comparison 
of  the  histological  characters  of  the  scars  in  cases  where 
it  had  succeeded  and  where  it  had  failed.  In  the  absence 
of  such  evidence  he  suggested  that  a  filtration  scar  was 
probably  one  where  a  permanent  gap  was  formed  in  tlie 
endothelium  lining  the  periphery  of  the  cornea.  'J'here 
was  clinical  and  experimental  evidence  to  show  that  the 
endothelium  lining  the  cornea  prevented  the  filtration  of 
the  aqueous  humour  into  the  substantia  propria.  If  there 
was  a  gap  in  the  endothelium  at  the  periphery  of  the 
cornea,  it  seemed  likely  that  the  aqueous  humour  would 
filter  into  the  corneal  substance  at  the  limbus,  be  absorbed 
by  the  vascular  loops  in  that  situation,  or  cause  some 
oedema  in  the  conjunctiva  overlying  it.  When  a  simple 
puncture    was    made    in    Descemet's    membrane,   its    ends 
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retracted  and  turned  forwards.  The  gap  soon  became 
bridged  across  by  freshly  formed  endothelial  cells.  If 
there  was  considerable  reti'action  of  Descemet's  membrane 
and  much  gaping  of  the  edges  of  a  wound,  there  would  be 
some  impediment  to  the  growth  of  endothelium  over  the  gap. 
He  suggested  that  in  Mr.  Herbert's  small  flap  operation, 
the  lateral  incisions  at  the  sides  of  the  primaiy  incision 
allowed  of  a  greater  retraction  of  Descemet's  membrane 
than  in  a  paracentesis,  and  that  the  riding  up  of  the  flap 
which  sometimes  occurred,  and  which  he  thought  was  a 
good  thing  to  encourage,  brought  about  a  wide  separation 
of  the  lips  of  the  w^und.  Impediments  to  the  growth 
of  endothelium  over  the  posterior  surface  of  the  wound 
were  probably  thei'eby  produced.  He  suggested  also 
that  other  operations  which  had  recently  been  introduced 
for  the  relief  of  glaucoma,  such  as  Lagrange's  sclerectomy 
and  Herbert's  wedge  operation,  might  act  in  a  similar 
way,  producing  a  permanent  gap  in  the  endothelium 
lining  the  periphery  of  the  cornea,  which  normally  arrests 
nitration  of  fluid  from  the  eye. 

Mr.  Stephen  Mayou  said  he  had  performed  the 
opei'ation  fifteen  times,  and,  as  far  as  he  knew,  there  had 
been  two  failures.  In  one  case  the  tension  Avent  up  to 
+  3  immediately  after  the  operation.  It  was  chronic 
glaucoma,  and  iridectomy  subsequently  had  failed  to 
relieve  the  tension.  The  other  case  was  apparently  one 
of  ordinary  chronic  glaucoma,  in  which  Mr.  Herbert's 
operation  was  done  on  both  eyes  on  two  occasions ;  in  one 
the  tension  was  relieved,  but  in  the  others,  although  this 
operation  was  performed,  neither  relieved  the  tension 
permanently  and  an  iridectomy  had  to  be  performed. 

Mr.  W.  Gr.  Laws  said  he  had  done  the  operation  on 
forty-five  eyes,  and,  as  far  as  he  knew,  it  had  not  failed 
to  relieve  the  tension  permanently  and  satisfactorily.  He 
was  aware  that  that  was  a  striking  statement  to  make, 
and  it  was  more  than  he  could  say  of  any  other  glaucoma 
operation  that  he  had  tried.  Even  in  cases  in  which  he 
had  been  conscious  that   the   operation    had  been   badly 
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performed  owing  to  the  difficulty  of  the  case,  in  two 
acute  cases  where  the  angle  of  the  anterior  chamber  Avas 
very  shallow  indeed  the  ojieration  had  been  successful. 
Those  results  seem  to  show  that  there  was  no  necessity  to 
make  a  very  deep  flap  ;  an  incision  even  as  near  to  the 
apparent  corneal  edge  as  1  mm.,  provided  it  was  well 
covered  Avith  conjunctiva,  might  be  quite  effective.  If 
that  was  so  it  added  to  the  ease  of  performing  the 
operation  ;  it  was  more  easy  to  hit  the  angle  of  the 
anterior  chamber  if  the  knife  was  nut  entered  too  far 
away  under  the  sclerotic.  He  had  used  the  operation  in 
five  cases  of  bnphthalmos,  and  in  all  of  them  it  had 
proved  satisfactory,  although  in  one  very  old-standing 
case,  in  which  the  eye  was  blind,  some  intra-ocular 
hasmorrhage  took  place,  not  enough  to  destroy  the  eye, 
but  to  cause  it  to  be  soft  finally.  Two  of  the  buphthalmos 
cases  were  especially  interesting,  as  in  each  two  other 
operations  had  failed.  One  of  them  was  sclerotomy,  and 
the  other  cyclo-dialysis.  The  tension  returned  after  each 
of  those  operations,  but  not  after  Herbert's  operation. 
The  enthusiasm  for  the  operation  which  he  experienced 
when  he  first  did  it  had  not  been  abated  by  his  further 
experience  of  it. 

Mr.  Nicholas  Ridley  said  he  had  operated  on  twenty-two 
occasions  by  the  method,  and  in  all  of  them,  with  two 
exceptions,  there  was  very  considerable  improvement. 
In  all  the  tension  had  been  relieved,  and  in  only  one 
was  there  return  of  jiain,  and  that  was  temporary. 
There  has  been  oedema  of  the  conjunctiva  in  every  one  of 
them,  and  in  one  case  there  was  marked  improvement 
of  vision.  Before  the  operation  the  patient  had  only 
perception  of  light,  but  could  now  read  -/V-  ^^^  ^^^^''^ 
cases  there  was  double  glaucoma,  and,  without  making  a 
special  selection,  he  did  a  Holtli  on  one  side  and  a  Herbert 
on  the  other ;  and  in  each  there  was  markedly  better 
success  from  the  Hei-bert.  There  was  less  pain  in  recovery, 
also  less  injection,  the  anterior  chamber  re-formed  more 
quickly,  and  the  tension  was  better. 
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Mr.  HioKBEHT^  in  reply,  said  lie  was  glad  to  accept  any 
explanation  as  to  how  the  operation  acted ;  personally, 
he  had  no  material  on  which  to  form  an  o])iiiioii.  AN'ith 
regard  to  Mr.  Mayou's  cases  of  failure,  it  was  well  to 
take  careful  note  of  all  failures.  But  Mr.  Mayou  gave 
no  details  of  the  cases  which  would  lielj)  one  to  iorin  an 
opinion  as  to  whether  the  cases  were  unsuitable,  or 
whether  the  operation  was  performed  in  the  best  possible 
way.  We  had  yet  to  learn  the  best  way  of  operating  by 
the  small  flap  method.  Until  we  had  had  a  collective 
experience  of  some  hundreds  of  cases  we  could  not  say 
very  much  about  the  method.  It  was  necessary  to 
ascertain  which  cases,  if  any,  were  unsuitable,  and  to  be 
sure  the  operation  was  done  in  the  best  possible  way. 
He  thought  the  point  about  the  small  Ha]i  operation  was 
that  it  was  at  present  the  smallest  thing  one  could  do 
with  any  real  hope  of  success.  Trephining  was  also 
a  small  operation,  and  possibly  as  easy,  but  it  made  a 
large  hole  in  the  eye,  and  it  did  not  provide  the  same 
simple  cicatrix,  and  altogether  a])peared  a  more  severe 
procedure.  The  present  operation  was  likely  to  encourage 
operative  treatment  in  cases  where  one  hesitated  to 
operate  before. 


33.   Exlvd-ditral  tnmour.s  of  ojitic  nerve. 
By   Akthuk  H.  Benson. 

ExTi.'A-LiKAL  tumours  of  the  optic  nerve  are  amongst 
the  very  rarest  of  eye  diseases.  Parsons,  who  has 
searched  the  literature  of  the  subject  exhaustively,  was 
only  able  to  find  seventeen  cases  on  record,  which  with 
his  own  case  made  eighteen. 

Since  then  one  or  two  additional  cases  have  been 
recorded. 

The  patient  was  a  married  woniiin,  let.  53  years.  1 
first  saw  her  on  September  29th,  1910.  She  stated  that 
eight  years  previously  she  "  took   a  pain  "  in  her  left  eye 
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and  that  about  the  same  time  "  the  eye  turned";  but  tliat 
it  was  only  for  the  last  six  months  or  so  that  the  eye  was 
"  swelled." 

Condition  on  admission  to  the  Royal  Victoria  Hospital, 
Dublin  : 

'J'heve  was  marked  proptosis  of  the  left  eye,  which 
was  displaced  outwards  and  forwards.  L.V.  =  P.L.  ; 
R.V.  =  |. 

The  lids  were  considerably  enlarged,  indicating-  the 
slow  growth  of  the  protrusion. 

The  globe  was  quite  immovable.  The  conjunctiva 
seemed  to  consist  of  a  mass  of  varicose  veins  which 
almost  protruded  between  the  lids,  and  rendered  the 
recognition  of  the  underlying  solid  tumour  almost 
impossible. 

The  bony  cavity  of  the  orbit  seemed  to  be  much 
enlarged. 

The  disc  showed  total  atrophy  of  the  optic  nerve,  and 
the  tension  was  normal. 

The  tumour  completely  filled  the  orbit,  most  of  the 
contents  of  which  it  bad  destroyed  or  absorbed. 

The  globe  was  immovably  fixed  in  a  depression  on  its 
anterior  surface,  like  an  acorn  in  its  cup. 

With  some  difficulty  I  was  able  to  shell  the  tumour  off 
the  walls  of  the  cavity,  and  by  degrees  got  it  everywhere 
free  except  at  the  apex  of  the  oi'bit,  where  it  extended 
through  the  foramen  into  the  cranial  cavity. 

I  had,  therefore,  to  divide  it  as  far  back  as  possible, 
leaving  in  the  apex,  the  divided  optic  nerve,  surrounded 
by  tumour. 

The  growth  was  conical,  having  moulded  itself  to  the 
shape  of  the  orbit.  It  was  very  dense,  almost  white  in 
colour,  and  very  poorly  supplied  with  blood-vessels,  so 
that  section  of  it  caused  little  bleeding. 

Dr.  Mooney,  our  curator,  kindly  examined  the  specimen 
for  me,  and  gave  the  following  report : 

"  The  specimen  received  consists  of  a  roughly  spherical, 
firm,  elastic  tumour  about  the  size  of  a  tangerine  orange. 
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"The  anterior  pole  shows  a  cup-shaped  tlejirt'ssiou  in 
which  the  eyeball  rested. 

"  At  tlie  bottom  of  this  dejiression  is  a  small  ]X)rtion  of 
the  sclerotic  which  is  intinuitely  adherent  to  the  tumour 
throiigli  Avhat  would  appear  to  be  a  capsule. 

"At  the  posterior  pole  is  seen  the  divided  optic  nervt-; 
flush  with-  the  capsule. 

"A  frontal  section  of  the  tumour  shows  it  to  be  of 
a  creamy  colour  and  consistence  that  of  cheese. 

"  It  seems  to  be  of  slight  vascularity. 

"  In  the  middle  of  the  section  iss  easily  seen  tlie  clear 
outline  of  the  divided  optic  nerve. 

"  Portions  were  imbedded  in  celloidin  and  sections 
thereof  showed  the  optic  nerve  to  be  of  practically 
normal  appearance,  there  being,  perhaps,  more  nuclei 
than  usual. 

''The  dural  sheath  is  normal,  but  shows  no  subdural 
space,  owiug,  no  doubt,  to  pressure. 

"  The  outer  surface  of  the  dura  sends  off  numerous 
fibrous  septa,  which  divide  up  in  the  substance .  of  the 
tumour  as  far  as  the  surface,  leaving  thus  many  spaces 
which  are  filled  with  large  mononuclear  cells,  which  for 
the  most  part  stain  badly  and  are  hard  to  study. 

"Amongst  some  of  the  cell-spaces  there  is  a  fairly 
definite  reticulum.  Of  the  few  vessels  seen  some  show 
endothelial  proliferation.  The  capsule  is  very  delicate, 
there  being  but  little  fibrous  network. 

"In  the  portions  selected  for  sectioning,  muscular  tissue 
with  nerves  and  blood-vessels  seem  to  contribute  mostly 
to  the  formation  of  a  false  capsule. 

"  I  consider  the  tumour  to  be  a  sarcoma  originating  in 
the  dural  sheath,  but  at  the  same  time  could  appreciate 
its  being  called  an  endothelioma.'^ 

As  Dr.  Herbert  Parsons  had  done  so  much  work  on 
these  turnout's  I  asked  him  to  kindly  examine  the  speci- 
men for  me,  which  he  did,  and  has  been  good  enough  to 
send  me  the  folloAving  report  : 
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March  ntli,  1911. 

"  Dear  Dr.  P>tMisoii^ — I  have  examined  sections  of  your 
tumour  and  lind  tliat  it  is  a  ty[)ical  extra-dural  tumour  of 
tlie  optie  nerve. 

"It  is  rather  more  eelhilar  than  the  one  I  examined, 
l)ut  is  quite  unmistakable. 

"  I  regard  it  as  an  endothelioma  like  most  of  the  cases 
reported. 

"  As  there  are  so  few  on  record  it  would  he  well  to 
I'eport  it  at  the  Ophthalniological  Society  or  elsewhere  as 
you  think  fit.'^ 

The  age  (fifty-three)  of  my  patient  is  unusual,  for  both 
extra-dural  and  intra-dural  tumours  of  the  optic  nerve 
are  essentially  diseases  of  early  life.  In  other  respects, 
however,  it  conforms  to  the  rule,  and  well  shows  the  local 
malignancy  with  the  small  tendency  to  metastasis  (the 
operation  was  done  eight  months  ago,  yet  the  old  lady  is 
still  able  to  wear  an  artificial  eye  and  suffers  nothing 
from  the  remains  of  the  tumour  left  in  the  apex  of  her 
orbit.)  The  globe  was  not  directly  implicated  by  the 
growth. 

The  slow  clinical  history  is  exemplified  by  the  eight 
years  that  have  elapsed  since  she  first  "  took  a  jmin  "  in 
the  eye  and  found  that  it  had  ''  turned." 

[June  Sth,  1911.) 


o4.   A   (-(H^c  of  vujotintia    afrojihica    ivlth    catai-art-f. 

By  A.   W.   Okmonl). 

Tho.mas  G — ,  eet.  39  years,  is  the  eldest  son  of  a  family 
of  four  children,  two  girls  and  two  boys,  all  being  alive 
at  the  i)resent  time.  His  father  was  operated  on  at 
King's  College  Uospital  for  cataract,  and  his  mother  was 
in  Moorfields  H()spital,  whei-e  on  January  25th,  1909,  a 
catai-act  was  removed.  She  left  the  hospital  with  |j  vision, 
and  nothing  unusual  regarding  the  case  or  the  patient  is 
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recorded  in  lier  ward  notes.  Both  i)areiit.s  arc  since 
dead. 

History  of  present  iUness. — The  patient  attributes  his 
trouble  to  a  rather  severe  fall  he  had  four  years  ago, 
falling  from  a  gate  and  coming  down  on  his  head.  He 
says  he  thought  at  the  time  that  his  neck  was  broken. 
About  twelve  months  afterwards  the  sight  of  the  right 
eye  was  noticed  to  be  defective,  but  previous  to  this  he 
thinks  he  had  noticed  some  general  weakness  in  his  arms 
and  later  in  his  feet.  His  brother  and  sisters  have  no 
evidence  of  cataract  or  any  similar  trouble  to  that  from 
which  this  man  is  suffering.  The  sight  in  his  left  e3'e 
began  to  fail  about  March,  1911. 

Patient,  came  to  Guy's  Hospital  complaining  of  defective 
vision.  In  his  right  eye  he  has  a  nearly  complete 
cataract.  His  perception  and  projection  of  light  are  good. 
In  his  left  eye  there  is  an  immature  cortical  cataract,  the 
greater  change  being  in  the  cortex  behind,  where  the 
opacity  is  stellate  in  form  and  has  a  concavity  looking 
forwards,  the  anterior  cortex  is  not  so  greatly  affected. 
His  vision  is  equal  to  the  counting  of  fingers  at  6  ft.  The 
fundus  could  be  seen  indistinctly  but  no  gross  lesion  Avas 
discoverable. 

On  May  23rd  the  capsule  of  the  lens  in  the  right  eye 
was  needled.  Three  days  later  an  evacuation  was  per- 
formed, and  again  a  second  evacuation  was  undertaken 
early  in  July,  On  July  18th  his  vision  with  +  12  Avas 
3%'  Fundus  could  be  seen  fairly  clearh',  AVassermann 
reaction  negative. 

Physical  condition. — He  has  been  unable  to  work  for 
three  yeai-s  owing  to  increasing  Aveakness  in  his  hands 
and  feet.  His  movements  are  slow,  and  he  has  great 
weakness  of  his  facial  muscles,  so  that  his  face  lacks 
expression.  When  he  closes  his  eyes  the  conjunctiva  can 
still  be  seen,  and  he  is  unable  to  resist  successfully  any 
attempt  to  forcibly  open  the  lids.  His  speech  is  slow 
and  slightly  blurred.  His  sterno-mastoids  are  atrophic. 
He   cannot  lift  his  head  Avhen  in   the  recumbent  position 
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witliont  assistance.  There  is  wasting  of  tlie  iniiseles  of 
liis  hands,  and  especially  of  the  thenar  and  liypothenar 
muscles  and  the  muscles  of  the  forearm.  When  he 
closes  his  hand  he  does  not  open  it  out  again  naturally 
Avhen  told  to,  but  gradually  and  slowly  unfolds  his  fingers. 
The  fii'st  and  second  fingers  generally  extend  first  and 
afterwards  the  others.  The  muscles  of  the  thigh,  especially 
the  vasti,  are  atrophied. 

The  knee-jerks  and  ankle-jerks  are  absent. 

To  quote  from  an  article  by  Messrs.  Batten  and  Gibb, 
published  in  Brain  the  case  belongs  to  that  group  of 
cases  "  which  present  the  rare  association  of  muscular 
atrophy  with  a  slow  relaxation  of  muscles  after  volun- 
tary contraction.  The  muscular  atrophy  has  a  dis- 
tribution which  is  peculiar,  and  corresponds  to  none  of  the 
well-marked  types  of  myopath3^ 

"  The  characteristic  features  of  the  condition  are 
weakness  of  the  facial  muscles  (myopathic  face),  atroph}" 
of  the  vasti  of  the  thighs  and  dorsiflexors  of  the  feet, 
and  a  slow  relaxation  of  certain  muscles  after  contrac- 
tion." 

Dr.  Greenfield  has  recently  published  some  notes  on  a 
family  of  "  Myotonia  Atrophica "  and  early  cataract,  in 
the  Rev i etc  of  Neurology  (did  Psychiatry,  April^  1911,  in 
which,  out  of  eight  affected  members^  four  had  cataract  of 
the  cortical  variety.  Jiine  8t}t,  1911. 

Mr.  Okmond  added  that  he  wished  to  emphasise  the 
interest  which  the  condition  had  for  o])htlialmologists. 
Dr.  Greenfield  recently  published  notes  of  a  family 
suffering  from  the  same  trouble,  consisting  of  thirteen 
persons,  five  of  whom  were  normal,  and  the  remaining 
eight  affected.  Of  the  eight,  four  had  cataracts  of  the 
same  type  as  the  present  patient,  i.  e.  the  cortex  of  the 
lens  seemed  to  be  affected  first  of  all.  In  other  cases  in 
which  cataract  was  noticed  the  proportions  seemed  to  be 
rather  large,  and  that  suggested  that  the  association  of 
cataract  with  m^'otonia  atroi)hica  was   more   than  a   mere 
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coincidence.  ProLably  there  was  sonieHiing  in  tlie 
pathology  wliich  connected  tlie  two. 

Dr.  F.  E.  Batten  said  lie  had  the  opportunity  of 
seeing  Mr.  Ormond's  case  at  Guy's  Hospital.  It  was  a 
typical  instance  of  what  had  been  described  as  myotonia 
atrophica,  which  he  considered  to  be  one  of  the  groups  of 
myopathy.  There  was  a  weakness  of  the  muscles  of  the 
face  and  of  the  sterno-mastoid,  and  difficulty  in  relaxing 
the  flexor  muscles  of  the  hand.  He  believed  the  associa- 
tion of  the  condition  with  cataract  was  first  observed  in 
the  cases  published  by  Dr.  Greenfield.  A]i]iarently  there 
was  another  class  of  case  of  myopathy  which  was  also 
associated  with  cataract  occurring  in  young  children,  but 
not  of  the  same  type  as  the  present  patient.  Recently  in 
America  two  more  families  in  Avhich  myotonia  was  asso- 
ciated with  cataract  had  been  recorded.  It  seemed,  there- 
fore, that  cataract  was  more  frecpiently  associated  with  that 
form  of  myopathy  than  could  be  accounted  for  by  mere 
accident. 

Mr.  Rayner  Batten  said  he  had  had  one  of  the  affected 
members  of  the  family  described  by  Dr.  F.  E.  Batten 
under  his  care.  In  liis  case  there  was  no  evidence  of 
cataract,  but  tlie  man  had  a  peculiar  extensive  ulceration 
of  the  cornea  Avith  raised  margins  (so  that  it  looked  like 
an  epitheliomatous  condition)  which  had  persisted  for  more 
than  a  year  and  resisted  all  forms  of  treatment.  There 
was  a  corneal  nebula  in  the  other  eye. 


35.  Illustration    of  sjving   catarrli    under    treatment    hy 

radium. 

By  GEOR(iE  Mackay. 

The  illustration  shown  (PI.  XXI,  fig.  2)  is  taken  from  the 
case  of  a  little  boy,  William  C — ,  aet.  6  years,  who  was 
referred  to  the  eye  wards  of  the  Royal   Infirmary,  Edin- 
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Lnrg-lij  ill  Decenibev,  1909,  l)y  ])r.  Pliilip,  of  CarstairSj 
supposed  to  be  suffering  from  trachoma.  More  leisurely 
study  of  the  appearance  satisfied  me  that  one  had  to  do 
with  a  case  of  spring  catarrh  involving  the  upper  lids, 
and  to  a  very  slight  extent  the  lower,  and  in  which  there 
was  no  appreciable  thickening  around  the  corneal  border. 
In  view  of  the  recommendation  of  radium  in  the  treatment 
of  such  cases  by  Dr.  Mackenzie  Davidson  and  Mr.  Arnold 
Lawson,  Dr.  Dawson  Turner  was  requested  to  apply  this 
remedy,  and  treatment  was  commenced  by  him  on  March 
4th,  1910,  the  application  being  made  to  the  everted  right 
lid  only. 

At  first  an  ebonite  capsule  with  a  mica  window,  con- 
taining 10  mgrm.  of  pure  bromide  of  radium,  was  held  as 
close  as  possible  to  the  everted  lid  for  ten  minutes  a  day 
without  touching  it.  After  a  short  time,  as  the  boy 
attended  as  an  out-patient,  and  could  only  come  in  once 
a  week,  more  prolonged  exposures  by  a  relay  of  assistants 
were  given.  The  radium  was  enclosed  in  an  aluminium 
box  to  avoid  the  risk  of  wetting  it.  Three  or  four  weeks 
elapsed  before  any  improvement  could  be  observed,  and 
then  it  was  very  slow,  but  steady.  Owing  to  the  demand 
for  radium  by  more  serious  cases  a  weak  preparation 
containing  1  mgrm.  of  the  pure  salt  was  substituted  for 
the  strong  specimen.  The  boy  was  made  to  lie  down,  and 
the  glass  tube  containing  the  salt  was  fastened  by  plaster 
directly  against  the  everted  lid.  On  May  10th,  1910,  the 
right  eye  showed  a  great  improvement,  only  one  nodule 
being  left.  By  the  end  of  June  the  right  eye  had 
received  a  total  dose  of  32"5  mgrm.  hours. 

I^'lie  illustration  taken  on  June  30th,  1910,  shows  the 
marked  improvement  even  then  secured,  and  since  then 
treatment  has  been  applied  to  the  left  eye  with  equall}^ 
satisfactory  result,  so  that  now  (June,  1911)  the  papilhe 
have  almost  entirely  disappeared  from  both  lids. 

{June  8th,  1911.) 
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36.  Pemcillmm  glancnm  from  the  B.  inferior  ccuialieulKS 
causing  epipliora. 

By  George  Mackay. 

Miss  C — ,  £et.  about  50  years,  consulted  me  for  R, 
epiphora  of  some  weeks'  duration  without  obvious  cause. 
Refraction  well  corrected,  puncta  patent  and  not  dis- 
placed. No  swelling  of  the  canaliculus  nor  tear-sac,  nor 
regurgitation  from  either  on  pressure.  Respiration 
through  nose  easy. 

On  dilating  the  punctum  and  testing  the  patency  of 
the  ductb}'  syringing  fluid  did  not  pass  satisfactorily  if  at 
all.  The  canaliculus  was  then  slit,  a  small  plug  of 
yellowish  buffy  matter  exposed,  wliich  appeared  of  slightly 
denser  consistence  and  smoother  surface  than  ordinary 
muco-pus.  Dr.  McGowan,  of  the  Royal  College  of 
Physicians  Laborator}^  Edinburgh,  reported  a  rich 
growth  of  penicillium  glaucum,  and  remarked  upon  the 
scarcity  of  any  record  of  this  mould  in  this  situation. 
Considering  how  freely  the  common  cheese-mould  moves 
among  all  classes  of  society,  I  am  curious  to  know  whether 
the  paucity  of  reference  to  it  in  the  literature  of  lacrimal 
disease  is  due  to  want  of  observation,  or  to  a  familiarity 
which  has  bred  contempt. 

Leptothrix,  streptothrix,  and  even  actinomycosis  have 
been  recorded. 

So  far  as  I  know  it  is  only  the  latter  which  invades 
the  mucous  membranes  of  the  duct.  Axenfeld  cpiotes 
Buchanan,  of  Glasgow,  as  referring  to  some  forms  of  peni- 
cillium as  being  pathogenic  to  the  cornea. 

In  my  case  there  was  no  complication.  Tlie  mucous 
surface  was  not  abraded.  A  narrow  entrance  to  the  sac 
was  probably  responsible  for  the  spores  of  this  mould 
failing  to  pass  with  the  tears  through  the  passage.  The 
stricture  was  treated  in  the  ordinary  way  and  patency 
restored. 

VOL.    XXXI.  16 
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The  o'rowtli  of  the  peincillium  is  exhibited  herewith  in 
two  agar  tubes,  and  two  slides  are  exliibited  under  micro- 
scopes. {CiO'd  sj^eciinen.      June  Sili,  1911.) 


37.   The  treatment  of  conical  cornea. 
By  Charles  Wray. 

It  is  scarcely  necessary  to  emphasise  the  fact  that  we 
as  ophthalmic  surgeons  are  under  obligation  to  recognise 
this  affection  at  the  earliest  possible  moment. 

The  cone  formed — we  have  to  deal  not  merely  with 
softening  but  also  with  thinning.  A  cornea  that  yields  on 
account  of  softening  is  in  a  bad  way,  but  if  the  yielding 
is  sufficient  to  interfere  with  the  nutrition  of  the  substantia 
propria  the  outlook  is  grave.  Our  efforts  should  be 
directed — 

(a)  To  prevent  increnseof  the  pathological  astigmatism. 

(/>)    To  prevent  thinning. 

(c)   To  reduce  the  astigmatism  already  formed. 

At  present  we  cannot  recognise  conical  cornea  before 
the  appearance  of  tlie  astigmatism  that  precedes  the 
formation  of  the  cone.  Nearly  all  cases  begin  with  an 
astigmatism  corrected  b}'  a  +  C3dinder,  axis  horizontal,  or 
to  be  more  accurate,  from  5—15  down  and  in.  Occasionall}' 
it  is  corrected  by  a  cylinder  approximately  vertical.  In 
the  few  of  the  latter  that  have  come  under  my  notice  the 
cone  has  been  well  developed,  and  the  vision  not  better 
than  2^^.  Sometimes  such  myopic  astigmatism  is  due  to 
the  cone,  at  other  times  to  astigmatism  developing  in  a 
inyopic  eye.  The  rai-ity  of  these  latter  cases  is  explained 
by  the  infrequency  of  myopia  compared  with  hyper- 
metropia  and  emmetropia. 

Before  passing  on  to  treatment,  a  few  remarks  on 
conical  cornea  astigmatism  may  not  be  out  of  place.  This 
may   be   equal   in  the  two  eyes,  but  more  frequently  it  is 
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unequal.  In  my  experience  it  is  detectable  when  as  low 
as  1  D.,  the  test  being-  tlic  rapidly  moving*  cone  shadow 
and  the  blood-vessel  test.  When  the  astigmatism  is  over 
2'50  D.  the  objective  signs  are  pronounced.  ]\fost 
incipient  cases  of  conical  cornea  come  under  treatment  at 
from  eighteen  to  twenty-five  yeai-s^  and  the  patients  are 
mostly  females.  The  most  important  points  in  diagnosis 
are  : 

(a)  The  cylinder  indicated  is  usually  +  and  mostly 
from  5—15,  down  and  in  towards  the  nose. 

(&)  There  is  distinct  cone  shadow,  at  any  rate  in  those 
who  come  on  account  of  their  eye  trouble. 

{(•)  The  blood-vessel  phenomenon  is  present  when  a 
vessel  is  fixed  with  the  mirror  held  a  few  inches  from  the 
eye. 

{d}  The  astigmatism  is  seldom  stationary  in  young 
subjects. 

[e]  The  patients  apply  for  relief  at  a  later  age  than  in 
ordinary  astigmatism. 

(/)  Near  and  distant  vision  are  unusually  good  with- 
out and  with  the  correcting  glass. 

The  reason  why  these  cases  of  pathological  astigmatism 
come  so  late  on  account  of  their  asthenopia  is  because  the 
affection  rarely  begins  before  eighteen  or  nineteen  years 
of  age,  by  which  time  most  astigmatic  persons  have  had 
their  eyes  attended  to  long  ago.  Another  reason  is  they 
can  overcome  their  astigmatism  by  squeezing  the  lids  and 
so  obtain  excellent  vision  ;  indeed  a  patient  with  -J-  7"50 
of  astigmatism  such  as  is  found  in  conical  cornea  may  for 
a  few  seconds  read  |  without  a  glass,  but  the  test  is 
unwnse,  not  to  say  dangerous.  It  has  been  publicly  stated 
there  is  no  evidence  suitable  treatment  caii  retard  the 
progress  of  conical  cornea.  It  is  inconceivable  that  an 
ophthalmic  surgeon  can  view  with  equanimity  the  imperfect 
correction  of  such  cases  when  the  cornea  is  in  a  condition 
that  calls  so  urgently  for  our  solicitude  ;  and,  in  view  of 
the  fact  that  the  patient's  lids  are  compressing  the  eyes 
every  minute  of  the  day  in  the  interest  of  clear  vision,   it 


222        THE  TREATMENT  OP  CONICAL  CORNEA. 

is  imperative  to  give  as  early  as  possible  the  strongest 
cylinders  consistent  witli  the  best  vision,  provided  the 
patient  can  tolerate  them.  If  they  cannot,  a  weaker  glass 
mnst  be  given.  The  strongest  cylinder  I  have  seen 
tolerated  is  +  7*oO,  althongh  it  is  possible  an  even 
stronger  glass  may  be  worn  with  comfort.  A  separate 
glass  should  be  given  for  reading,  but  if  the  astigmatism 
is  over  2 "50  D.,  reading  is  dangerous  and  should  be 
unconditionally  proscribed.  At  reading  distance  there  is 
at  times  metamorphopsia,  but  this  may  disappear  on 
slightly  altering  the  axis  of  the  cylinder. 

My  own  method  of  treating  conical  cornea  is  as 
follows  : 

(a)  The  patient  wears  as  nearly  as  possible  the  cor- 
recting glass. 

{h)   All  woi^k  at  reading  distance  is  stopped. 

(c)  Patients  are  advised  to  follow  the  most  suitable 
occupation. 

{d)  The  patient  is  to  keep  good  hours. 

{e)  Under  no  circumstances  whatever  to  attempt  night 
nursing. 

(/)  Fresh  air,  abundance  of  exercise,  intestinal  anti- 
sepsis, and  copious  potations  of  water.  Occasionally 
hyd.  c.  creta. 

The  local  treatment  depends  upon  the  type  in  hand, 
and  each  is  dealt  with  seriatim. 

Type  1. — One  eye  is  affected  and  presents  several  dioptres 
of  astigmatism.  As  the  other  eye  will  become  affected 
later  the  refraction  of  the  sound  organ  is  corrected,  the 
above-mentioned  general  treatment  carried  out,  and  a 
slight  bandage  worn  night  and  day  over  the  affected  eye. 
One  of  my  cases,  a  boy,  tet.  8  years,  was  cured  in  twelve 
months. 

Ty2^e  2. — Both  eyes  are  equally  affected,  or  nearly  so, 
e.  g.  the  correcting  cylinder  is  about  +  6  D.  Local  treat- 
ment advised. 

(a)  Bandage  both  eyes  wlien  in  the  house,  and  at 
night. 
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{h)  When  out  for  exercise,  one  eye  to  be  open  in  the 
morning,  the  other  in  the  afternoon. 

(c)  At  no  time  is  an  eye  to  be  opened  more  than  about 
2  mm.,  and  both  eyes  should  never  be  opened  at  the  same 
time.  The  correcting  glasses  to  be  worn  when  vision 
necessary,  e.  g.  when  taking  exercise  and  at  meals. 

Type  3. — There  is  considerable  difference  between  the 
two  eyes,  say  the  astigmatism  is  +  2'50  on  one  side,  and 
4-   6  on  the  other. 

(a)   The  worse  eye  should  be  bandaged  night  and  day. 

(h)  The  good  eye  alone  to  be  used  for  locomotion, 
meals,  etc.,  and,  of  course,  the  correcting  glass  worn  for 
constant  use.      The  eye  to  be  bandaged  at  all  other  times. 

(c)    The  good  eye  not  to  be  opened  more  than  2  mm. 

Type  4. — A  true  cone  has  formed  in  one  eye,  and  there 
is  considerable  astigmatism  in  the  other. 

Treatment  as  in  Type  3,  but  the  cone  should  be 
cauterised  if  getting  worse,  or  stationary  after  three 
months. 

Tt/jje  5. — A  true  cone  has  formed  in  each  eye, 

The  procedure  to  be  adopted  will  be  dictated  by  the 
conicity  and  the  vision  with  glasses.  Doubtless  the 
excellent  operation  so  successfully  carried  out  by  fSir 
Anderson  Critchett  is  indicated,  but  it  should  be  clearly 
understood  that  its  action  seems  to  consist  solely  in 
converting  an  irregular  into  a  regular  refraction.  It  is 
unthinkable  that  thinning  the  cornea  by  burning  it  in  one 
spot  diminishes  the  softening  that  co-exists  with  the 
yielding.  Excellent  as  this  operation  is,  it  should  be 
regarded  neither  as  the  beginning  nor  the  end  of 
treatment.  Had  judicious  local  and  general  treatment 
been  carried  out  after  the  various  operative  procedures, 
the  after-history  of  some  of  them  would  have  been  very 
different.  In  one  case  -g  was  obtained  in  each  eye  after 
i-emoving  a  wedge  of  cornea,  but  in  the  course  of  years 
the  patient's  vision  was  reduced  to  fingers  at  a  metre. 
A  second  case  that  came  under  my  notice  saw  well  after 
a  similar  operation  for  several  years,  but  vision  ultimately 
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fell  to   fingers  at  3  metres,  not  improvable  by  means  of 
a  glass. 

The  object  of  my  paper  is  not  to  appraise  the  value  of 
the  various  methods  of  operative  procedure,  but  to  urge 
the  desirability  of  early  diagnosis  and  rational  methods  of 
treatment  based  on  general  principles.  The  longest 
pei'iod  I  have  succeeded  in  arresting  the  progress  of  the 
disease  is  from  seven  to  twelve  years.  Unfoi-tunntely  at 
the  time  when  my  interest  in  the  subject  began,  my 
technique  was  of  a  much  simpler  character,  and  I  did  not 
make  use  of  the  bandage,  the  various  I'ules  as  to  the 
opening  of  the  eye,  corneal  massage,  etc.  Eserine  I  have 
not  used,  partly  because  abnormal  tension  has  not  been 
present  in  my  cases,  and  partly  because  my  experience 
liarmouiscs  with  that  of  Swanzy,  "  that  the  constant  use 
of  eserine  is  harniFul  to  the  iris,"  and  perhaps  to  the 
ciliary  boely.  {June  Sth,  1911.) 

The  President  remarked  that  all  members  were  more 
or  less  intei-ested  in  the  treatment  of  conical  cornea. 
What  Mr.  Wray  had  referred  to  might  be  termed  the 
prophylactic  treatment,  and  it  would  be  interesting  to 
hear  the  experience  of  members  on  that  point.  He 
further  suggested  that  it  would  be  interesting  to  learn  of 
the  experience  of  any  member  as  to  definite  results  after 
a  number  of  years  from  the  time  the  operation  was 
performed. 

Sir  Anderson  Critchett  said  he  had  not  had  much 
experience  of  prophylactic  treatment  of  this  condition. 
He  would  like  to  hear  from  Mr.  Wray  what  exact  effect 
he  considered  mercury  could  have  upon  conical  cornea. 
As  a  rule  those  cases  were  to  be  found  in  somewhat 
debilitated  persons,  and  he  Avas  not  clear  what  part  was 
played  by  hyd.  cum  crete  in  the  cure.  With  regard  to 
the  operative  movement,  he  thought  if  one  could  be  sure 
of  a  successful  result,  nothing  could  excel  the  marvellous- 
improvement  in  sight  which  had  been  obtained  by  removal 
of  an  ellipse.      He  had  had   one   or  two   such  cases,  and 
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that  able  operator,  Mr.  Stanford  Morton,  had  had  several, 
and  the  late  Mr.  Silcoek  showed  one  in  which  there  was 
an  exceptionally  brilliant  result.  Not  only  in  conical 
cornea,  but  in  other  operations  also,  one  had  to  prescribe 
for  the  greatest  amount  of  good  to  the  greatest  number  ; 
and  if  one  could  secure  a  good  average  measure  of  sight 
to  the  largest  number  by  a  particular  operation,  he  thought 
and  ho])ed  that  the  modification  of  the  operation  which 
he  had  introduced  led  to  that  in  most  cases.  He  had  had 
cases  in  which  the  vision  afterwards  was  ^,  and  Mr. 
Stanford  Morton  had  cases,  and  Mr.  Silcock  also,  in  wliich 
the  vision  w-as  {J.  He  had  not  himself  obtained  better 
vision  afterwards  than  ^ ;  the  majority  were  -pg-  or  -^^. 
One  advantage  of  his  method  was  that  one  coidd  deal 
successfully  with  the  cases  in  which  softening  had  already 
occurred,  and  removal  of  an  ellipse  was  a  practical 
impossibility.  With  regard  to  relapses,  he  aimed  at  not 
perfor;iting  the  cornea.  Since  he  introduced  the  method 
he  had  operated  on  nineteen  or  twenty  cases,  and  out  of 
those  he  had  found  it  necessary  to  repeat  the  operation  on 
three  or  four  occasions.  They  were  cases  in  Avhich  he 
had  not  perforated,  and  they  were  early  cases,  in  which 
he  did  not  venture  to  go  as  near  to  Descemet's  membrane 
as  he  subsequently  did.  As  mend^ers  knew,  the  principle 
of  liis  operation  was  the  formation  of  three  bands,  very 
much  as  the  hoops  were  put  on  a  barrel,  with  the  idea  of 
getting  graduated  pressure  from  the  three  bands.  The 
apex  of  the  cone  ho  dealt  with  by  applying  a  somewhat 
highly-heated  cautery,  with  which  he  burnt  until  he 
approached  as  near  to  Descemet's  membra ue  as  he  dare 
go.  One  of  the  results  of  that  was  that  the  aqueous  was 
driven  out,  and  before  the  operation  was  finished,  what 
was  a  convexity  had  become  a  deep  concavity.  Dr. 
Maitland  Ramsay  had  carried  out  the  operation  in  many 
cases,  and  he  told  him  that  day,  with  considerable  success, 
so  much  so  that  until  he  met  with  a  better  method  he 
would  continue  with  it.  Dr.  Knapp,  of  New  York, 
published    a    series  of  cases  in  wliich   the   operation  was 
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performed,  and  Dr.  Tatliani  Thompson,  Professor  Me  Hardy, 
and  others  had  also  had  cases.  Every  father  was  fondest 
of  his  own  child,  and  he  had  seen  no  reason  to  adopt  any 
other  opei-ation,  becanse  he  had  met  with  very  uniform 
success,  and  so  far  lie  had  not  lost  an  eye. 

Dr.  Maitland  Ramsay  said  he  could  corroborate  all 
that  had  been  said  about  the  operation.  He  had  tried 
many  operations  for  conical  cornea,  and  by  this  method 
he  had  done  between  twelve  and  twenty  cases,  and  was 
thoroughly  satisfied  with  it. 

Dr.  George  Mackay  expressed  surprise  at  hearing  Mr. . 
Wray  talk  about  using  a  convex  cylinder  in  these  cases. 
His  experience  had  been  that  the  refi'active  correction  of 
conical  cornea  usually  required  concave  cylinders.  He 
had  sometimes  observed  cases  in  which  his  colleagues  had 
not  tried  cylinders  of  sufficient  strength  ;  the  possible 
utility  of  cylinders  was  not  exhausted  when  they  got  to 
—  5  D.  or  — 6  D.  For  many  years  he  had.  kept  at  hand  a  trial 
case  with  higher  cylinders  than  that,  and  now  and  then 
very  good  results  were  obtained  from  cylinders  going  up 
to-n  D.  or- 12  D. 

Mr.  Johnson  Taylor  said  he  was  not  surprised  to  hear 
Mr.  Wray  talk  about  convex  cylinders.  Years  ago  Mr. 
Lang  taught  him  that  frequently  with  a  high  convex 
cylinder  one  could  benefit  the  sight  very  much. 

Mr.  Sydney  Stephknson  said  he  remembered  Mr.  Lang's 
remark  that  many  patients  with  conical  cornea  did 
remarkably  well  with  high  convex  cylinders.  With 
regard  to  the  prophylactic  treatment  of  the  disease,  he 
was  rather  surprised  that  Mr.  Wray  had  not  referred  to 
the  earlier  practice  of  William  Thompson,  of  Philadelphia, 
who  in  1872  pointed  out  that  in  some  cases  of  conical 
cornea  the  symptoms  could  be  relieved  by  optical  correc- 
tion, and  our  own  countryman,  B.  Hew^etson,  of  Leeds, 
published  a  case  two  or  three  years  later  in  which  such  a 
result  came  about.  He  Avas  convinced  that  in  early  cases 
of  conical  cornea  optical  correction  often  gave  the  patient 
relief.      But  the  underlying  fallacy  was  that  conical  cornea 
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was  essentially  a  self-limited  disease,  and  the  results 
which  were  sometimes  attributed  to  one  treatment  or 
another  appeared  to  be  ecpuiUy  well  explained  by  the 
natural  evolution  and  course  of  the  disease.  But  he  need 
not  say  much  about  the  optical  treatment  of  kerato-conus, 
as  there  was  present  Dr.  Landolt,  of  Paris,  who  was  an 
advocate  of  that  treatment. 

Dr.  Landoi.t  (Paris)  said  tliat  whenever  any  optical 
treatment  could  be  undertaken  to  correct  the  defect  pro- 
duced by  that  deformation  of  the  cornea  known  as  kerato- 
conus,  one  naturally  had  recourse  to  it.  But  it  was  very 
rare  that  any  optical  correction  was  applicable  to  kerato- 
conus,  either  cylinders  or  hi<i'hly  concave  or  convex  lenses. 
Generally  patients  afflicted  with  kerato-conus  came  in  a  con- 
dition in  which  no  optical  correction  could  do  good.  In  those 
cases  he  had  tried,  and  with  good  results,  simple  cauterisa- 
tion of  the  highest  point  of  the  cone  Avith  the  galvano- 
cautery  point.  The  greatest  care  must  be  exercised. 
Sometimes  he  had  perforated,  but  without  inconvenience. 
One  should  be  ready  to  repeat  the  interference.  In  all 
cases  there  had  been  an  improvement  of  sight  ;  only  it 
was  right  to  say  that  he  only  operated  on  cases  in  which 
the  sight  was  very  bad. 

Mr.  Lang  desired  to  correct  the  memory  of  friends  who 
considered  that  he,  Mr.  Lang,  was  the  first  to  use  high 
convex  cylinders  for  the  condition.  He  learnt  it  from 
^Ir.  John  Couper,  but  he  did  not  know  whether  it  origi- 
nated with  him.      The  cylinders  ran  up  to  15  or  16  D. 

The  President  said  he  had  hoped  to  hear  from  Sir 
Anderson  Critchett  something  about  the  results  of  opera- 
tion after  a  number  of  years. 

Sir  Anderson  Critchktt,  answering  the  President, 
agreed  that  it  was  difficult  to  get  the  patients  back,  but  only 
a  fortnight  ago  he  received  a  letter  from  a  gentleman  in 
India  upon  whom  he  did  the  operation  fourteen  years  ago. 
The  letter  stated  that  the  sight  was  re-tested  at  Calcutta, 
and  the  vision  of  the  eye  on  which  he  operated  had 
improved.      He  had  also  had  others  which  did  as  well. 


228  THE    TREATMENT    OF    CONICAL    CORNEA, 

Mr.  Wray,  in  reply,  said  lie  liad  very  definite  reasons 
for  nsing  curative  treatment.  The  first  case  whicli 
induced  liiui  to  use  it  was  that  of  a  young  lady  in  whom 
there  were  some  opacities  in  the  anterior  part  of  the 
vitreous.  Practically  two  theories  suggested  themselves  : 
one  that  the  disease  was  congenital,  and  tlie  other  that 
there  might  be  some  softening  of  the  cornea  due  to  some 
very  chronic  affection  of  the  ciliary  body.  In  the  latter 
case  he  believed  mercury  would  do  good,  and  it  was 
beneficial  in  another  way  in  that  he  had  used  it  in  con- 
nection with  copious  potations  of  water.  Mercury  was 
antiseptic,  and  phiN  the  water  it  brought  about  a  change 
in  the  patient's  condition  which  could  only  be  realised  by 
those  who  had  seen  it.  It  was  one's  duty  in  conical  cornea 
to  do  all  that  was  possible,  not  onl_y  for  the  local  condition 
but  also  for  the  patient's  general  health.  In  answer  to 
Sir  Anderson  Critchett,  another  most  material  point  was 
the  age  of  the  patient,  because  the  cases  which  progressed 
rapidly  were  mostly  between  eighteen  and  twenty-eight 
years  of  age.  If,  with  a  patient  between  thirty  and 
thirty-two  years  of  age  having  the  prophylactic  treat- 
ment, the  astigmatism  increased  an3'thing  like  a  dioptre  a 
year,  he  would  think  his  result  was  bad,  and  tlie  treatment 
of  doubtful  value.  He  would  further  point  out,  ])rophy- 
lactic  treatment  sliould  at  times  be  combined  with 
operative  procedure.  It  was  pre-eminently  desirable  to 
have  a  clear  idea  as  to  the  action  of  correcting  cylinders. 
What  Mr.  Stephenson  said  was  full  of  erudition,  but  lie 
had  not  sufficiently  emphasised  the  main  points.  Takino- 
conical  cornea  in  its  incipient  stages,  where  the  astio-ma- 
tism  was  not  more  than  two  or  three  dioptres,  the  shadow 
test  showed  a  cone  plainly  below  the  centre  of  the  pupil, 
which  indicated  that  the  up])er  part  was  the  one  corrected 
by  the  cylinder.  He  could  demonstrate  that  a  patient 
taking  a  +  7-50  cylinder,  15°  down  and  in,  could  see  for 
a  minute  or  two  f  without  a  glass.  The  pressure  on  the 
lid  to  do  this  was  very  considerable  ;  it  was  bad  enough  to 
do  it  with  stationary  conical  cornea,  but  very  dangerous 
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when  it  was  soft  and  progressive  ;  lience  one  slionld  not 
only  give  correcting  glasses,  but  stop  reading  as  far  as 
was  practicable,  and  change  the  patient's  occupation  for 
one  in  which  the  eye  would  not  be  required  for  close 
work.  It  was  said  that  conic;d  cornea  was  a  self-limited 
disease,  and  tliat  was  true,  but  what,  so  far,  was  the 
evidence  that  it  had  become  st<itionary  ?  If  a  conus  went 
on  thinning  so  that,  in  addition  to  ordinary  softening, 
there  was  the  softening  due  to  thinning,  the  outlook  for 
such  a  patient  was  exti-eniely  bad,  yet  doubly  so  if  he 
were  allowed  to  do  close  work,  or  followed  an  unsuitable 
occupation.  In  the  case  of  Miss  M — ,  she  was 
allowed  to  study  for  the  B.Sc.  It  was  alleged  the 
astigmatism  was  correctly  estimated  at  the  examimxtion  by 
the  optician.  If  she,  by  screwing  up  her  eye,  could  see 
^  despite  +  7*50  of  astigmatism,  the  optician  would  not 
be  looking  to  see  whether  the  patient  was  squeezing  her 
eyes  up,  and  there  was,  therefore,  every  probability  that 
his  result  Avas  wrong,  as  he  never  suspected  he  was  deal- 
ing with  a  case  of  conical  cornea.  Later  on  in  life  the 
disease  is  not  improbably  self-limited.  If  the  patient  was 
over  thirty-five  years  of  age,  and  the  thinning  Avas  not 
too  great,  under  certain  conditions  it  would  not  progress, 
and  Sir  Anderson  Critchett's  operation  would  be  of  great 
value.  He  was  surprised  Professor  Landolt  liad  not 
emphasised  stopping  reading  and  close  work.  Mr.  Lang 
said  that  Mr.  Couper  started  using  the  high  plus  cylin- 
ders, but  he  (Mr.  Wray)  used  them  several  times  at  the 
time  he  began  ophthalmic  work  in  1885.  His  object  had 
been  to  call  attention  to  the  treatment  of  conical  cornea, 
but  still  more  to  the  importance  of  its  early  recognition. 
He  laid  special  stress  on  the  early-stage  manifestations 
characterised  by  the  rai)id  corneal  shadow  and  distorted 
images,  blood-vessel  phenomenon,  etc.,  associated  with 
hypermetropic  astigmatism,  corrected  by  plus  cylinders, 
from  0°  to  20°  down  and  in. 
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38.    ^So])lc    technical    details'    of    tlic    operatiini     of    .siwple 

trephining. 

By  Major  R.  H.  Elliot. 

During  the  past  nineteen  niontlis,  fifteen  surgeons  have 
performed  the  operation  of  trephining  at  the  Government 
Ophthalmic  Hospital,  Madras,  under  my  supervision.  My 
reason — apology,  if  you  will — for  tendering  tlie  following 
detailed  instructions,  is  that  my  experience  in  teaching 
the  technique  of  the  operation  has  shown  me  that  they 
are  not  uncalled  for.  The  criticism  has  been  offered  that 
this  operation  has  been  said  to  be  easy,  and  is  often  diflfi- 
cult.  Those  with  a  fair  amount  of  operative  experience 
Avill,  I  believe,  find  it  from  the  start  a  very  easy  opera- 
tion. Nevertheless,  I  offer  the  following  suggestions,  in 
the  hope  that  they  may  enable  others  to  profit  by  our 
experience,  which  now  runs  to  over  400  cases. 

(1)  In  vjhich  quadrant  of  the  eye  should  the  trephining 
he  done  ? — It  is  obvious  that  under  most  circumstances 
the  upper  is  the  quadrant  of  choice,  for  (!)  the  wound  is 
then  less  exposed  to  infection  ;  (2)  the  iridectomy,  if  one 
is  performed,  lies  under  cover  of  the  lid  ;  and  (3)  the 
conjunctival  flap  rarely  requires  a  stitch  Avhen  made  above. 
It  is  not,  however,  possible  to  trephine  above  the  cornea 
in  all  cases,  and  it  is  inconvenient  to  do  so  in  some  others. 
When  a  patient  is  troublesome,  and  looks  obstinately 
upward,  especially  during  the  performance  of  the  opera- 
tion on  the  second  eye,  it  is  a  great  convenience  to  do  the 
trephining  below  ;  the  patient's  efforts  to  defend  the  eye  by 
looking  upward  then  aid  the  operator  instead  of  hindering 
him.  This  difficulty  usually  occurs  in  those  who  are 
already  practically  blind,  and  in  them  the  presence  of  an 
iridectomy-coloboma  within  the  palpebi'al  aperture  is  of 
no  consequence.  Indeed,  this  factor  need  hardly  be 
taken  into  account  even  in  cases  with  good  vision,  for  the- 
coloboma  resulting  from  a  properly  performed  operation 
is,  in  the  vast  majority  of  cases,  so  small  and  so  peripheral 
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that  it  can  only  be  seen  by  looking-  np  under  tlie  limbus 
with  the  aid  of  oblique  illumination.  In  an  occasional 
case,  however,  a  more  complete,  though  always  narrow, 
iridectomy  may  be  done,  and  then  any  site  but  an  upward 
one  may  give  rise  to  inconvenience.  There  are  at  least 
three  other  sets  of  conditions  in  which  it  is  not  possible 
to  trephine  above  the  cornea,  viz.,  (1)  when  the  operation 
is  undertaken  for  the  relief  of  staphyloma,  and  the  upper 
part  of  the  cornea  is  involved  in  tlie  swelling;  (2)  when, 
in  chronic  cases,  it  is  obvious  that  the  chamber  is  shallower 
in  an  upward  direction  than  elsewhere  ;  and  (3)  when  a 
condition  similar  to  the  last-named  is  due  to  anterior 
synechia,  accompanied  by  rise  of  tension.  In  most  cases 
of  partial  staphyloma  one  can  find  an  area  in  which  the 
chamber  can  safely  be  tapped,  and  the  same  applies  to 
the  other  two  conditions  mentioned  above.  The  difference 
between  the  depth  of  different  parts  of  the  chamber  in 
some  of  our  ^ladras  cases  of  chronic  glaucoma  is  very 
striking;  it  probably  is  not  met  with  to  anything  like  the 
same  extent  in  countries  where  patients  resort  early  to 
trained  medical  men  for  relief.  In  India  we  often  get  the 
cases  only  after  they  have  tried  home  remedies,  native 
physicians'  treatment  and  religious  exercises,  such  as 
rolling  daily  round  a  temple  in  the  sun  with  no  clothes  on 
but  a  loin-cloth.  Then,  as  to  the  question  tif  infection, 
our  experience  has  been  a  fortunate  one,  as  we  have  not 
had  a  single  case  of  wound  infection  in  the  whole  series 
of  370  cases,  so  that  the  precaution  is  based  on  theoretical 
grounds  alone. 

Our  flaps  have  given  us  very  little  troul)]e;  an  upward 
flap  very  rarely  requires  a  stitch.  In  217  consecutive 
cases  with  the  flap  above,  done  by  myself,  it  was  found 
necessary  to  put  in  a  suture  once  at  the  time  of  operation  ; 
two  cases  demanded  a  stitch  during  the  after-course, 
owing  to  the  flap  turning  back  ;  these  cases  did  well,  and 
the  insertion  of  the  suture  was  made  without  difficulty 
under  cocaine  anesthesia.  A  flap  made  in  a  downward 
direction  more   often   requires  a   suture.      In  58  cases  of 
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downward  flap^  I  put  in  a  stitch  tliree  times  during  the 
operation,  and  twice  during-  the  after-treatment.  If  the 
flap  is  made  in  any  other  direction  it  is  better  to  stitch  it 
in  every  case  at  the  time  of  operation,  as  the  lid  move- 
ments will  otlierwise  be  very  liable  to  shift  it  from  its 
proper  position.  I  only  used  a  lateral  flap  four  times  in 
the  278  cases. 

(2)  The  mtture  of  the  flap,  and  the  method  of  mailing  it. — 
Something-  has  been  written  about  the  danger  of  wounding 
Tenon's  capsule  whilst  raising  the  flap,  but  it  is  hard  to 
believe  that  any  operator  could  be  clumsy  enough  or 
careless  enough  to  do  such  a  thing ;  it  is  no  real  danger 
to  the  man  of  ordinaiy  knowledge  and  skill.  The  under- 
lying suggestion  has,  I  assume,  been  that  it  would  be 
safer  to  reduce  the  size  of  our  conjunctival  flaps.  This  is 
a  subject  which  has  engaged  much  of  our  attention  in 
Madras,  and  so  far  our  decision  has  been  to  hold  on  to 
the  large  flap  for  the  following  reasons:  (1)  it  is  a  great 
safeguard  against  infection  of  the  eye ;  (2)  a  negative 
point — our  observations  show  us  that  we  do  not  meet  with 
any  astigmatism  in  consequence  of  it ;  this  has  been 
proved  by  careful  readings  with  the  Sutcliffe  keratometer  ; 
and  (3)  the  really  important  matter — large  flaps  mean 
free  and  easy  filtration.  A  careful  study  of  a  number 
of  cases  after  operation  shows  that  the  actual  line  of 
the  incision  is  sometimes  tied  down  on  to  the  sclera  ;  if 
one  makes  a  flap  of  little  length,  it  tends  to  curl  in  on 
itself  ;  moreover,  if  the  two  ends  of  the  incision  reach 
the  cornea,  and  if  the  line  of  union  then  cicatrises,  it  is 
obvious  that  the  total  area  left  for  filtration  is  very 
limited  {vide  Fig.  53).  A  more  generous  flap  is  more 
inclined  to  lie  in  place,  and  is  for  that  very  reason  less 
apt  to  cicatrise  at  its  edge,  as  it  unites  with  the  con- 
junctiva, from  which  it  was  cut,  and  not  with  the  subjacent 
sclera.  These  factors  in  themselves  help  to  provide  a  larger 
area  of  subconjunctival  tissue  into  which  filtration  can 
take  place.  A  more  important  detail  still  remains  to  be 
mentioned.      The  incision  we  now  use  in  the  Government 
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0]i]itluilinic  Hospital,  ^fadras,  does  not  hoo'iii  and  end 
in  the  liiiiLuSj  but  runs  rou<>'ldy  concentric  witli  the 
linibus,  and  ends   on    either   side   abtnit   4  mm.  below  the 

Fig.  5.3. 


highest  point  of   tlie  cornea,  and  4  mm.  to   the  inner  or 
outer    side,    as    tlie    case    may    be,    of    the    limbus   {vide 


Fig. 


Fig.  54).  The  importance  of  tliis  detail  is  obvious,  for 
even  if  the  line  of  incision  cicatrises  down  all  round, 
filtering  fluid  from  the  interior  of  the  eye  can  still  find  a 
free     exit    through     the    trephine     hole    into     the    sub- 
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conjunctival  space  outside  the  incision  limits  tlirougli  the 
areas  marked  a. a.  in  Fig'.  54.  An  important  confirma- 
tion of  the  value  of  these  forms  of  flap  was  obtained  in  a 
recent  case,  in  Avhich  we  were  obliged  to  open  up  the  flap 
some  time  after  operation  in  order  to  excise  prolapsed  iris. 
The  line  of  incision  was  bound  down  to  the  sclera,  but  the 
moment  we  reached  the  border  a. a.,  on  either  side,  free 
escape  of  filtered  fluid  took  place  into  the  wound. 

In  clearing  the  conjunctival  flap,  avoid  the  brow  with  the 
scissors;  if  this  be  not  done  the  eyebrows  will  be  cut  and 
dropped  on  to  the  wound,  thus  soiling  it.  Seize  the 
conjunctiva  as  high  up  as  possible  on  the  bulb  with 
forceps,  draw  it  well  down,  asking  the  patient  to  look 
strongly  downward  ;  one  free  cut  in  the  direction  in  which 
the  flap  is  to  be  made,  followed  by  a  couple  of  free  snips 
at  each  side,  should  fashion  the  flap  throughout  its 
extent ;  the  shape  and  dimensions,  etc.,  of  the  flap  have 
already  been  given  ;  raise  the  subconjunctival  tissue  in 
the  middle  of  the  wound,  and  with  a  very  few  cuts  of  the 
scissors  clear  the  tissue  down  to  the  limbus  in  the  middle 
of  tJie  u-mmd ;  it  is  unnecessary  to  clear  the  sides,  and 
doing  so  entails  obvious  disadvantages.  Next  closing  the 
points,  use  the  scissors  as  a  scraper,  and  separate 
the  conjunctiva  from  the  deeper  parts  right  up  to  the 
limbus  ;  in  so  doing  do  not  seize  the  flap  in  the  grip  of 
the  forceps,  but  draw  it  out  of  the  Ava.y  by  gentle  traction 
with  the  closed  forceps  laid  on  it,  finding  counter 
pressure  against  the  cornea;  if  this  precaution  be  omitted, 
the  flap  will  be  torn,  and  made  ragged  and  useless  for  its 
purpose  of  covering  the  filtering  hole.  The  limbus  will 
be  seen  through  the  flap  to  overhang  the  neighbouring 
sclera,  and  at  this  stage  one  may  safely  count  on  entering 
the  chamber.  In  chronic  cases,  which  have  been  exposed 
to  long-continued  C(M]gestion,  it  is  necessai*y  to  carry  our 
separation  of  the  conjunctiva  from  the  cornea  to  a  farther 
stage  with  the  scissors  points;  as  a  result  of  this  manoeuvre 
the  cornea  can  be  seen  to  be  split,  and  a  thin  crescent  of 
dark  colour  over  a  millimetre  in  breadth,  surrounding  the 
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base  of  the  tlapj  shows  the  area  over  wliich  thi.s  sphtting 
has  taken  phice.  We  are  now  sure  of  striking  the  chamber 
with  the  trephine ;  we  liave  never  failed  to  do  so  in 
Madras  after  observing  these  precautions.  There  is  a 
small  point  of  some  importance  to  mention^  viz.,  that 
when  splitting  the  cornea  it  is  better  to  work  from  the 
centre  of  the  incision  outwards  and  inwards  in  turn,  and 
not  to  work  from  end  to  end  of  the  incision  from  either 
side  ;  also  one  should  work  as  if  tearing  towards  oneself, 
and  not  as  if  cutting  into  the  eyeball ;  this  gives  a  much 
cleaner  wound.  In  practising  splitting  of  the  cornea  the 
objection  that  first  occurred  to  one's  mind  was  that 
the  close  attachment  of  the  corneal  conjunctiva  to  the 
deeper  layers  would  cause  these  parts  early  to  become 
firmly  united,  and  that  consequently  the  corneal  area 
of  the  wound  would  be  lost  for  filtration  purposes.  It 
has  been  a  matter  alike  of  surprise  and  of  relief  to  find 
that  this  has  not  been  the  case.  Indeed,  the  part  of  the 
wound  overlapping  the  cornea  has  proved  to  provide  a 
free  and  ready  area  of  filtration  with  no  tendency  such 
as  we  had  feared.  The  consequence  has  been  that  we 
have  drifted  into  splitting  the  cornea  in  every  case,  and 
are  satisfied  that  tliis  is  a  step  in  the  right  direction. 

(3)  The  application  of  the  trephine. — With  increasing 
experience  one  thing  becomes  absolutely  clear,  viz.,  that 
if  we  wish  to  trephine  the  chambei',  and  to  establish  a 
permanent  filtering  channel  Avitli  a  minimum  of  trouble, 
we  must  be  careful  to  place  our  trephine  hole  as  far  forward 
as  possible.  A  failure  to  observe  this  rule  (1)  makes  a 
clean  entry  into  the  chamber  uncertain  ;  (2)  complicates 
the  free  tapping  of  the  aqueous  fluid  ;  (o)  leads  later  on 
in  some  cases  to  an  interference  with  filtration,  probably 
due  to  uveal  tissue  blocking  the  trephine  hole;  and  (4) 
exposes  the  eye  to  the  danger  of  vitreous  escape. 
If  the  trephine  hole  is  far  forward,  the  only  part 
of  the  uveal  coat  with  which  we  have  to  do  is  the  iris, 
and  this  can  at  once  be  excised  should  it  show  any 
tendency  to  prolapse  into  the  wound.      If  the  iris  base  is 
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adherent  to  the  cornea,  the  advantage  gained  by  phicing 
the  trephine  hole  as  far  forward  as  possible  becomes  more 
obvious  than  ever ;  hence  the  need  for  dissecting  the 
covering  flap  forward  in  the  way  already  described.  In 
applying  the  trephine  we  must  not  thrown  away  any  of  the 
advantage  so  gained ;  the  flap  should  be  pulled  gently 
toAvards  the  centre  of  the  cornea  by  traction  exerted  with  the 
points  of  the  closed  forceps,  and  the  trephine  placed  so  that 
its  edge  will  just  clear  the  flap.  If  the  cornea  has  been 
split,  one  makes  use  of  every  fraction  of  a  millimetre  of 
the  area  so   gained  ;   the   dark   crescent  of  corneal  tissue 


Fig.  55. 


Re  flee  fed 
conjunctiva. 


Showing  the  relation  of  parts  in  a  case  of  trephining-  in  which  the 
'iris  base  has  not  adhered  to  the  cornea. 

bordering  the  base  of  the  flap  can  very  easily  be  seen 
and  defined.  The  exact  amount  of  pressure  necessary 
can  only  be  learnt  by  experience  ;  some  learners  appear 
afraid  of  using  enough  force  and  needlessly  lacerate 
their  wound  by  niggling  efforts  on  different  spots,  the 
trephine  slipping  from  one  place  to  another  each  time 
they  re-apply  it ;  others  go  through  with  an  ever-bold 
confidence  and  find  themselves  in  the  vitreous  chamber 
before  they  know  what  they  ai^e  doing.  In  order  to 
avoid  both  these  errors,  it  is  necessary  in  one's  early 
cases  (1)  to  work  with  a  very  sharp  trephine;  (2)  to  keep 
the  area  of  operation  clear  of  blood,  so  that  the  operator 
can   see    exactly   what   he    is    doing ;     (3)    to   make    sure 
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of  cutting  a  definite  groove  on  the  first  application  before 
raising  tlie  trepliine  to  see  what  has  been  done ;  and  (4)  to 
steady  tlie  trephine  bh'ide  and  keep  it  to  one  sjiot  by 
seizing  it  gently  quite  close  to  its  cutting  edge  in  the 
grasp  of  a  pair  of  conjunctival  forceps.  Once  a  definite 
groove  has  been  started,  the  trephine  blade  finds  its  way 
into  it  with  astonishing  ease  ;  from  this  stage  onwards 
the  operator,  till  he  has  acquired  the  necessary  experience, 
must  raise  his  blade  frequently  to  see  how  deep  he  has 
cut  ;  with  practice  this  Avill  become  unnecessary,  and  he 
will    then   be    able    to   tell    when    he    is    through   by   the 

Fig.  56. 


Reflecfei^ 
conjunctiva 


Showing  base  of  iris  adherent  to  cornea ;  the  ti'ephine  hole  lies 
just  in  front  of  anterior  attachment  of  the  iris.  The  danger  of 
iri.s-prolapse  is  obvious. 

sucking  feeling  which  accompanies  the  completion  of 
the  trephining  :  at  the  same  time  aqueous  may  often  be 
noticed  to  escape  around  the  instrument,  and  frequently 
the  patient  by  a  slight  movement  or  by  an  exclamation 
shows  his  consciousness  of  a  little  pain  :  this  latter  is  not 
severe^  and  I  have  never  seen  a  ])atient  start  violently 
because  of  it  ;  a  movement  or  an  exclamation  is  all  that 
escapes  him.  '^I'lie  correct  use  of  the  trephine  by  liglit, 
steady  cutting  strokes  requires  learning,  and  can  be 
easily  practised  on  the  eyes  of  animals.  ]\'rson;i]l_y  I 
work  with  the  index  finger  and  thumb  and  constantly 
move  my  fingers  up  the  instrument  as  they  tend  to  slide 


238        SOME    TECHXICAL    DEl'AlLS    OF    SIMI'LE    TREPHINING. 


down  ;  it  is  tliis  duwmvard  slide  of  the  fingers  wliicli 
gives  operators  most  trouble  at  first,  and  some  require  to 
use  a  second  hand  each  time  they  move  their  fingers  back 
into  position  again.  The  method  adopted  by  Captain 
Hirae,  R.A.M.C.^  in  my  clinique  meets  this  difficulty  in  an 
ingenious  way,  and  is  easier  to  acquire  than  my  own 
method  :  he  places  his  index  finger  on  the  top  of  the 
trephine  and  keeps  it  there  throughout  the  cutting, 
Avorking  the  instrument  with  his  thumb  and  middle 
finger.  We  have  lately  obtained  a  Von  Hippel's  trephine, 
and  consider  that  it  offers  decided  advantages  to  the 
operator    who    has    not   the    opportunity    of   learning    the 
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yiiuwing  trepliiiie  liole  entering  chamber  at  anterior  part  uf  its 
cirevinit'erenee. 

manipulation  of  the  simpler  instrument ;  but  it  has  several 
disadvantages:  it  is  ex])ensive,  it  cannot  be  sterilised  in 
the  way  ordinary  instruments  can,  and  the  setting  of  the 
stop  at  the  exact  point  required  on  the  blade  needs 
experience  ;  if  set  too  deep  damage  may  be  done,  if  too 
shallow  it  will  re(piire  altering  and  then  sterilisation  will 
be  difficult.  Possibly  the  objections  are  not  very  serious, 
but  my  own  ])reference  is  always  for  sinii)le  and  elastic 
instruments.  The  disc  cut  out  by  the  Von  Hippel 
trephine  is  so  clean  that  if  one  used  it  one  would  select 
1  to  I'D  mm.  blades  in  preference  to  a  larger  size.  It  is 
possible  that  the  cleanness  in  cutting  out  the  disc  may  be- 
tlie  most  serious  ol)jection  of  all  to  the  use  of  this 
instrument. 
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The  next  question  of  importance  is  the  size  of  ti-epliine 
to  use.  In  Madras  we  have  tried  all  sizes  from  3  5  nun. 
down  to  1  mm.,  and  experience  has,  I  think,  declared  in 
favoiir  of  a  2  mm.  instrument.  An  openiug-  of  this  size 
is  practically  always  larg-e  enouo-h^  whilst  a  smaller  one 
has  this  grave  disadvantage— that  it  does  not  give  room 
for  the  use  of  iris  forceps  and  scissoi-s,  and  consequently 
the  iris  is  apt  to  be  dragged  into' the  wound  and  impacted 
there.  Should  a  rare  case  arise  in  which  rejieated 
ti-ephining  with  a  2  mm.  blade  fails  to  keep  the  drain 
open,    we    may  try   a   larger  instrument.      As   an   experi- 
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Showing  the  trephine  hole  p.ifsing  through  the  cornea  and  the 
subjacent  layer  of  adherent  iris,  in  a  case  in  which  the  iris  is 
adherent  to  the  cornea  far  forwards. 

mental  measui-e  we  have  in  Madras  tried  this  once  in 
a  series  of  over  370  cases ;  this  exception  does  not 
invalidate  the  rule. 

In  performing  this  operation  one  is  constantly  confronted 
with  the  difficulty  of  deciding  whether  the  whole  disc 
marked  out  by  the  instrument  should  be  removed  or  not ; 
we  are  between  the  dangers  of  removing  too  much  and 
too  little.  If  in  a  recent  case  we  take  the  whole  2  mm. 
disc  away,  we  find  that  the  tension  remains  very  low  for 
a  long  time,  possibly  indefinitely;  on  the  other  hand,  if 
we  do  not  take  the  whole  disc  away  in  chronic  congestive 
cases,  the  hole  is  likely  to  fill  up,  and  filtration  may  thus 
cease.      With    a    very    little    experience    of  the    2    mm. 
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trephine  it  will  be  found  ])ossil)le,  provided  tlie  instrument 
is  sharp,  to  detach  the  disc  the  whole  way  round,  or  at 
any  rate  to  leave  it  uncut  at  one  small  bridge  only  ;  in  the 
latter  case  a  sing-le  snip  of  the  scissors  points  does  the 
rest.  If  we  wish,  we  can  cut  the  disc  off  obliquel}'  with 
the  scissors,  leaving  a  part  of  its  deeper  layer  in  situ. 
The  same  end  may  be  more  neatly  and  methodically 
attained  by  deliberately  cutting  a  little  more  on  the 
corneal  edge  of  our  trephine,  and  so  entering  the 
chamber  round  a  half  of  the  circumference  on  that  side 
earlier  than  on  the  opposite  side  ;  in  completing  the 
detachment  of  the  disc,  the  deeper  layers  of  the  outer 
half  remain  in  situ  without  any  special  effort  on  our  part. 
It  may  be  urged  that  we  are  thus  sacrificing  half  the 
area  of  our  wound  in  the  sclera,  and  had  much  better 
have  halved  the  size  of  our  trephine  to  begin  with.  This 
is  not  so,  however,  for  we  can  never  in  any  case  say 
beforehand  that  the  iris  will  not  give  ti'ouble  by  presenting 
in  the  wound ;  and  although  this  accident  is  not  a 
frequent  one,  it  must  be  thoroughly  dealt  with  if  met. 
It  is  quite  an  easy  matter  to  resect  the  deeper  layer  left 
b}'  using  a  pair  of  small  cross-action  Terson  forceps  and 
the  scissors  points,  and  we  are  then  in  the  position  of  being 
able  to  deal  easily  Avith  the  offending  iris.  Similarly,  if 
during  the  trephining — and  "svith  a  Ijlunt  instrument  this 
may  easily  happen — we  accidentall}'  leave  a  part  of  the 
deeper  layers  when  we  meant  to  remove  them,  the 
manoeuvre  above  described  enables  us  to  do  so  quickly  and 
easily.  If  the  trephine  blade  is  sharp,  and  the  operator 
finds  that  though  he  has  tapped  the  aqueous  possibly  only 
at  one  point,  the  main  circumference  of  the  incision  still 
remains  uncut,  he  may  re-insert  the  trephine,  and  working 
with  light,  quick  movements  may  complete  the  removal  of 
the  disc,  even  though  the  chamber  may  have  been 
practically  emptied  beforehand.  The  patient  will  complain 
of  some  pain  whilst  this  is  being  done,  but  it  is  never 
severe. 

(4)    Difficulties  icliich   may    he    inel    irilli    in   tapping  the 
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aqucons  ^fiuid. — If  the  anterior  chamber  has  been  success- 
fully entered,  aqueous  can  be  seen  to  escape  freely,  and 
the  cornea  falls  back  on  the  iris  and  lens,  showing  that 
the  chamber  has  been  emptied.  Sometimes  the  aqueous 
escapes  scantily,  and  it  is  observed  that  the  chamber 
remains  full ;  this  may  be  due  to  one  of  two  causes — either 
the  iris  is  blocking  the  wound,  or  the  latter  is  obli(|no 
and  valve-like  in  its  entr}-  into  the  chamber.  In  the 
most  simple  case  of  all,  the  aqueous  has  carried  a  portion 
of  the  iris  in  front  of  it  as  it  rushed  out,  and  the  membrane 
can  be  seen  Inilging  like  a  black  bead  in  the  opening.  In 
such  a  case  our  duty  is  simple:  Ave  either  slit  the  iris  with 
scissors,  so  allowing  the  free  escape  of  the  pent-up  fluid, 
or  we  excise  the  bulging  portion,  with  the  same  result. 
If  we  mean  to  do  an  iridectomy,  it  is  both  more  easily 
and  more  safely  done  at  this  stage  than  at  any  later  one; 
the  protruding  portion  is  gently  grasped  with  iris  forceps 
with  a  minimum  of  traction  and  cut  off  flush.  If  we  exert 
traction  at  this  stage  we  are  likely  to  drag  the  iris  into 
the  trephine  hole  and  cause  it  to  become  impacted  there ; 
this  will  lead  to  difficulty  in  replacing  the  membrane,  and 
will  possibly  complicate  the  after-course  of  the  case  ;  it  is 
therefore  essential  to  carry  the  scissors  points  right  down 
into  the  wound  in  excising  the  iris  and  to  avoid  all 
traction  on  the  membrane.  If  we  decide  to  simply  slit 
the  iris  this  can  be  done  with  a  radial  snip  of  the  scissors, 
and  the  membrane  at  once  slides  back  into  the  chamber, 
the  latter  manoeuvre  may  often  be  safely  performed;  it  is, 
however,  open  to  question  whether  a  tiny  peripheral 
iridectoni}-,  such  as  we  produce  in  a  case  of  this  kind,  is 
of  the  least  consequence  to  the  patient.  The  next  case 
to  consider  is  that  in  which  there  is  no  very  distinct 
bulging  of  the  iris  through  the  wound,  though  the 
membrane,  hitherto  uninterfered  with,  is  apparently  closing 
the  disc  hole.  Here,  again,  an  excision  carefully  conducted 
with  a  minimum  of  traction  is  called  for;  it  may  happen 
that  aqueous  at  once  gushes  out,  and  I  think  Ave  may  infer 
in  such  case  that  the  iris  base  is  adherent   to   the  cornea 
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to  -witliiii  a  small  distance  of  the  trephine  hole  {ride  Fig-.  56). 
The  reasoning  is  obvious.  Even  after  snch  an  incision  we 
may  still  be  in  difficnlty  with  the  aqueous,  for  though  a 
few  drops  escape  we  may  observe  that  the  chamber  does 
not  empty;  we  are  then  dealing  with  (1)  an  impaction  of 
iris  stamp  in  the  trephine  hole,  or  (2)  an  oblique  and 
valve-like  wound  of  entry  into  the  chamber  {vide  Fig.  57). 
A  spud,  bent  forward  at  the  end  for  the  sake  of  safety,  is 
slid  gently  into  the  chamber,  directing  the  point  thereof 
carefully  towards  the  cornea  all  the  time,  and  its  course 
is  carefully  observed ;  if  it  enters  in  front  of  the  iris  we 
have  to  do  with  an  iris  impaction  or  an  oblique  entrance 
into  the  anterior  chamber  (Fig.  57),  but  if  it  passes  behind 
the  iris  we  obviously  have  to  do  with  a  case  in  which  the  iris 
is  adherent  far  forAvard  to  the  adjacent  cornea  {vide  Fig.  58) . 
To  consider  these  cases  more  at  length,  if  it  is  only  a  question 
of  blockage  by  a  stump  of  iris,  one  can  often  free  the 
trephine  hole  by  using  the  spud  and  pushing  the  impacted 
ii"is  back  ;  an  irrigator  is  also  often  useful  for  the  same 
purpose ;  it  is  not  safe,  however,  to  attempt  too  much. 
The  question  of  an  oblique  entry  into  the  chamber  is  a 
more  difficult  one  ;  this  would  appear  to  be  the  obvious 
explanation  of  a  class  of  case  for  which  no  other  is 
available.  The  fact  (1)  that  one  can  push  the  spud  easily 
into  the  chamber,  (2)  that  there  is  no  resistance  to  its 
passage,  and  yet  (3)  that  aqueous  does  not  escape  shows 
the  nature  of  the  obstruction.  Since  we  have  split  the 
cornea  and  so  placed  our  trephine  holes  a  little  fai^ther 
forward  we  have  apparently  ceased  to  meet  with  this 
difficulty.  Even  with  an  ordinarily  placed  trephine  hole, 
however,  it  is  inconceivable  that  there  would  be  any 
difficulty  unless  the  iris  base  is  adherent  to  the  periphery 
of  the  cornea.  When  we  come  to  the  next  class,  in 
which  the  spud  passes  into  the  chamber  behind  the  iris, 
it  is  obvious  that  we  are  dealing  with  cases  in  which  the 
adhesion  lietween  the  corneal  and  iridic  surfaces  has' 
progressed  so  far  forwards  as  to  place  a  line  of  adlierent 
tissue  in  front  of  the  spot  wdiere  the  ti-ephine  has  entered 


SOME    TECHNICAL    DETAILS    OF    SIMPLE    TREPHINING.       243 

the  cliamlxM-  (Fig-.  58) :  wp  have  tapped  the  posterior 
cliamber,  aiul  not  the  anterior.  ^Vllen  this  ha})pens,  a  very 
interesting  feature  is  noticed:  tlie  acpieons  escapes  with  a 
gush,  and  we  may  think  that  tlie  chamber  is  freely  tapped 
till  we  notice  that  the  anterior  portion  of  it  is  still  full  of 
flnid;  pi'essnre  with  a  curette  on  the  surface  of  the  cornea  has 
no  influence  in  emptying  it,  and  at  the  same  time  reveals 
that  the  eye  is  still  quite  hard.  The  only  available 
explanation  appears  to  be  that  the  edge  of  the  iris  fits 
down  like  a  valve  over  the  adjacent  portion  of  the  lens 
capsule,  and  prevents  fluid  from  passing  back  under 
pressure  from  the  anterior  to  the  posterior  divisions  of 
the  chamber.  In  all  these  cases  it  is  inadvisable  to  push 
interfei'ence.  Although  the  eye  feels  hard  at  the  time,  and 
the  operation  therefore  appears  to  have  failed  to  effect 
its  object,  Ave  find  tliat,  on  the  following  day,  it  is  soft ; 
it  is  therefore  obvious  that  the  channel  for  filtration  has 
been  opened  up,  even  though  fluid  cannot  be  pressed 
through  it  mechanically  ;  when  the  posterior  chamber  is 
once  re-established,  the  channel  of  escape  of  fluid  opens 
of  itself. 

A  condition  resembling  the  above,  but  really  distinct 
from  it,  is  that  in  which,  even  after  the  chamber  has  been 
fully  emptied  of  aqueous,  the  tension  of  the  eye  still 
remains  high  ;  the  eye  feels  quite  hard.  This  complication 
onl}^  occurs  in  long-standing  cases,  and  is  undoubtedly  to 
be  ascribed  to  subchoroidal  luvmorrhage.  The  proof  of 
this  lies  in  the  fact  that  after  the  trephining,  or  after  the 
escape  of  fluid  from  the  anterior  chambei-,  the  eye  can 
sometimes  be  felt  to  be  quite  soft  for  a  moment  and  then 
it  suddenly  hardens.  In  a  case  in  which  this  happens 
vitreous  escape  is  an  ever-present  danger,  and  the  sooner 
the  eve  is  closed  the  better.  Sometimes  the  first  sig-n 
that  the  eye  has  hardened  is  the  welling  up  of  vitreous 
into  the  wound.  If  these  cases  are  followed  for  a  few 
days,  the  tension  falls  to  subnormal.  In  a  case  in  which 
Captain  Hime  was  i-ecently  operating  in  my  theatre,  the 
welling  up  of   the  vitreous  drew  attention  to  the  fact  that 
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the  eye,  which  had  been  quite  soft  a  few  moments  earlier, 
was  now  ver_y  hard ;  the  Schiotz  tonometer  showed  a 
tension  of  72  mm.  Hg. ;  ten  days  later  the  patient  went 
out  with  a  tension  of   10  nnn.  Hg. 

(o)  It  nmy  be  as  well  to  mention  that  we  rely  on  the 
instillation  of  cocaine  and  adrenalin  drops  (cocaine 
hydrochloride  4  per  cent.,  adrenalin  1  in  1000)  for 
anaesthesia  in  the  great  majority  of  cases.  Where, 
liow'ever,  an  eye  is  markedly  hypera^sthetic,  as  in  acute 
glaucoma,  a  subconjunctival  injection  is  added  to  the 
instillation,  the  strength  of  the  injection  is  1  per  cent, 
cocaine  and  1  in  4000  adrenalin,  10  to  15  minims  being 
used.  The  same  injection  is  of  value  when  it  is  necessary 
to  reopen  the  flap  in  the  manner  dealt  with  under  the 
next  section. 

(6)  After-management  of  the  'patients. — The  eye  is 
looked  at  twenty-four  hours  after  operation,  and  is  then 
almost  always  found  with  the  chamber  refilled  ;  filtration 
is  established  at  once.  The  tension  is  very  low  for  the 
first  few  days,  and  gradually  rises  in  most  cases  to  a 
low  normal  or  to  a  high  subnormal.  I  have  been  able  to 
follow  several  educated  patients  very  carefully  with  a  view 
to  ascertaining  whether  this  fall  in  tension  is  at  all 
dangerous,  a;nd  have  come  to  the  conclusion  that  it  is  not. 
Careful  ophthalmoscopic  examinations  have  been  made 
during  the  after-course  of  the  case  :  the  earliest  period  of 
any  such  examination  has  been  one  week  after  operation, 
whilst  one  of  the  cases  has  been  followed  for  nearly  seven 
months.  In  no  instance  has  any  sign  of  retinal 
detachment  been  detected.  We  open  the  eye  on  the 
fourth  day,  always  provided  that  the  chamber  has  been 
re-established  at  least  twenty-four  hours  earlier  and  that 
there  is  no  other  contra-indication  to  doing  so. 

Within  forty-eight  hours  of  operation  it  is  in  most  cases 
advisable  to  instil  atropine  drops  into  the  eye,  with  a  view  to 
obtaining  full  mydriasis  ;  for  the  emptying  of  the  chamber 
brings  the  iris  into  contact  with  the  lens  capsule,  and 
in    the    congested    state    of    the    uveal     tract    posterior 
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synecliifB  are  very  apt  to  form.  At  first  one  feared  that 
the  operation  itself  might  have  been  responsible  for  a 
subacute  iritis  which  caused  these  adhesions,  but  a  careful 
exiimination  of  the  eyes  negatived  this  view,  for  these 
synechife  formed  when  the  pain  and  congestion  had  both 
been  relieved  by  the  operation  ;  so  far  from  the  eyes 
showing  an  access  of  uveal  congestion,  they  were  quietly 
settling  down  to  a  normal  condition  under  the  relieving 
influence  of  the  trephining. 

Should  iris  prolapse  into  the  trephine  hole  during  the 
days  following  operation,  and  should  eserine  fail  to 
relieve  the  condition,  the  flap  must  be  at  once  thrown 
back  and  an  excision  of  the  prolapsed  portion  undertaken. 
This  is  rendered  more  easy  and  quite  painless  if  an  injec- 
tion of  cocaine  and  adrenalin  solution  is  made  under  the 
flap  a  few  minutes  before  operation.  I  have  been  obliged 
to  resort  to  this  manoeuvre  7  times  in  278  operations 
(2"5  per  cent.),  and  in  every  case  the  patient  went  out 
with  a  well- lowered  tension  and  a  satisfactory  eye.  It  is 
of  interest  -to  note  that  at  the  time  of  operation  the  iris 
had  been  freely  excised  in  one  case,  and  a  small  peripheral 
iridectomy  had  been  done  in  the  second,  whilst  in  five  cases 
the  iris  had  not  been  interfered  with. 

Should  the  flap  be  found  out  of  place,  it  is  replaced 
and  fixed  by  a  couple  of  sutures  without  anj'  difficulty 
whatever.  Local  anaesthesia  is  induced  by  the  installation 
of  cocaine  and  adrenalin  drops. 

The  Pkksidkxi'  said  the  Society  was  much  indebted  to 
Major  Elliot  for  his  description  of  the  operation,  of  which 
he  had  so  large  an  experience. 

Mr.  Sydney  Strphenson  remarked  that  in  considering 
a  new  or  revived  operation,  the  record  of  a  failure  was 
even  more  impoi-tant  than  that  of  a  success.  He  had  a 
failure  to  record.  A  gentleman  who  sufi^ered  for  some 
years  from  chi-onic  glaucoma  had  been  under  his  care, 
and  he  performed  the  operation  of  trephining.  He 
left    a    small    piece    of   sclera   in    the    anterior    chamber, 
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and  argued  that  it  conld  do  no  liiinii.  llenioval  was 
carried  out  subconjuuctivally,  and  sliould  liave  been 
aseptic.  But  lie  regretted  to  say  than  an  intense  irido- 
cyclitis followed,  the  eye  became  intensely  painful,  and 
assumed  an  aspect  which  he  thought  might  threaten 
mischief  to  the  other  eye,  and  after  consultation  with  two 
senior  members  of  the  profession,  he  Avas  reluctantly 
induced  to  remove  the  eye  which  he  operated  on.  Before 
operation  the  eye  had  -^^  vision.  Though  he  reported 
that  unfortunate  case,  he  had  seen  excellent  results  in 
chronic  glaucoma  from  removal  of  the  piece  of  sclera. 
But  he  doubted  whether  it  was  wise  or  safe  or  expedient 
to  leave  the  trephined  morsel  in  the  chamber. 

Mr.  T.  Harrison  Butler  said  he  also  had  had  that  un- 
fortunate experience  of  a  trephined  bit  being  left  in  the 
anterior  chamber.  He  seized  hold  of  it  with  forceps, 
and  it  was  only  with  great  difficulty  that  he  removed  it ; 
it  was  attached  by  a  ilap  like  a  trap-  door.  For  a  month 
afterwards  the  eye  was  much  injected.  The  final  result 
was  very  good  surgically,  but  there  was  still  free  filtration 
under  the  flap,  and  although  he  did  an  iridectomy,  the 
tension  still  remained  somewhat  above  normal.  Much 
gratitude  was  due  to  Major  Elliot,  who,  however,  said  it 
was  an  easy  operation.  His  own  experience  was  that  it 
was  difficult.  It  was  almost  impossible  to  get  really 
sharp  trephines.  On  one  occasion,  as  the  ti-ephine  was 
not  sharp  enough,  he  dug  the  last  piece  out  with  sharp 
scissors.  He  preferred  the  Freeland  Fergus  trephine. 
It  was  usual  to  have  a  sharp  scalpel  to  feel  gently  the 
line  of  trephine  to  ascertain  how  deeply  one  had  got  ;  and 
it  was  a  good  instrument  to  scrape  the  sclera  absolutely 
clean  before  starting  the  trephining.  If  there  were  rem- 
nants of  conjunctival  tissue  it  was  almost  impossible  to 
make  a  beginning. 

Major  Elliot,  in  reply,  said  that  in  the  case  he  spoke 
of  there  was  no  reaction,  and  theoretically  he  did  not  see 
why  leaving  an  aseptic  piece  in  should  produce  reaction. 
With  regard    to    the    difficulty  of    the    operation,  he    had 
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now  seen  many  men  do  it.  It  was  not  difficult  iu  his 
view,  and  was  easier  than  a  cataract  operation  or  iridec- 
tomy by  the  old  method. 


39.   Anatomical    and   mechanical  factors    in     accom- 
modation. 

By  Thomson  Henderson. 

The  title  of  this  paper  covers  such  a  wide  field  that  I 
must  crave  indulgence  in  presenting  you  this  evening 
"with  little  more  than  an  outline  of  conclusions  based  on 
the  study  of  serial  sections  of  the  ciliary  region.  The 
importance  of  this  method  of  investigation  is  obvious,  and 
if  it  be  true  that  a  pi'oper  appreciation  of  structure  must 
precede  a  clear  understanding  of  function,  then  I  venture 
to  hold  that  conclusions  based  on  such  a  line  of  research 
will  go  far  to  place  the  vexed  question  of  the  mechanism 
of  accommodation  on  a  surer  basis. 

Helmholtz  was  the  first  to  prove  conclusively  the  fact, 
so  ably  demonstrated  recently  by  Grrossmann,*  that  in 
accommodation  the  curvature  of  the  lens-surfaces  is 
increased  in  consequence  of  a  relaxation  in  the  tension  of 
the  zonular  fibres.  The  mechanism  which  Helmholtz 
invoked  to  account  for  such  changes  demands,  however, 
that  day  in  and  day  out,  from  birth  till  the  power  of 
accommodation  is  lost  altogether,  the  choroid  should 
sustain  the  full  weight  of  the  elastic  traction  of  the  nun- 
vascular  lens.  From  this  incessant  pull  the  vascular 
choroid  has  neither  relief  nor  rest,  but  on  the  contrary,  in 
the  act  of  accommodation,  it  is  subjected  to  a  still  greater 
strain  by  being  dragged  forward  by  the  ciliary  muscle. 

Now,  Avhen  we  bear  in  mind  the  vascular  nature  of  the 

*  Oyhth.  iJer.,  January  aiut  Deceiiiber,  K>04.  In  these  papers  Tsehern- 
iag's  views  are  so  amply  refuted  that  I  do  not  propose  to  refer  to  them 
further. 
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choroid  and  tlie  close  attaclinieiit  of  the  retinal  pigment- 
cells  to  the  lamina  vltrea  of  the  choroid^  as  Avell  as  the 
fact  that  the  retina  is  anatomically  prolonged  forwards  as 
the  iKirs  ciliaris  ret'inse,  it  cannot  reasonably  be  expected 

Fig.  59. 
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Diagram  of  mechanism  of  Helmholtz's  theory  of  accommodation. 
The  ciliary  muscle  acts  as  a  tensor  choroideas  jjulling  tlie 
choroid  forward  and  so  diminishing  the  tension  on  the  zonnle. 
This  mechanism  takes  no  note  of  the  fact  that  the  zonule  (z)  does 
not  run  in  a  straight  line^  but  in  a  curve  (see  Fig.  60). 

that  these  delicate  and  closely  inter-related  structures 
Avill  passively  tolerate  such  a  constant  mechanical  strain 
without  tending  to  undergo  progressive  yielding.  When, 
further,  it  is  remembered  that  the  lens  must  be  exerting  a 
continuous  unceasing  traction  on  these  structures,  during 
not  merely  our   wakeful,  but  also  our  sleeping  hours   of 
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existence,  it  is  obvious  tliiit  Helniholt/^'s  mecliiiiiisin  does 
not  comply  with  modern  physiological  standards  that 
"  whenever  throughout  the  body  a  wall  composed  of  soft 
parts  is  exposed  to  repeated  high  pressure,  muscular 
elements  are  found  and  never  elastic  tissue  alone."* 

Important  as  these  purely  physiological  objections  may 
be,  they  are  in  a  measure  negligible  in  comparison  with 
the  difficulties  raised  by  the  purely  mechanical  aspect  of 
Helmholtz's  theory. 

Helmholtz's  mechanism  implies  that  the  elasticity  of 
the  vascular  choroid  is  greater  than  that  of  the  non- 
vascular lens,  a'nd  therefore  in  accommodation,  the  ciliary 
muscle,  acting  as  a  tensor  choroidex,  turns  the  balance 
in  favour  of  the  lens  (Fig.  59) .  Mechanically,  this  agency 
would  be  perfectly  in  order  were  the  zonule  suspended  in 
a  straight  line  from  the  equator  of  the  lens  to  the  ora 
serrata,  for  then  it  is  true  the  elastic  traction  of  the 
choroid  would  be  transmitted  direct  and  unimpeded  to 
the  lens  and  vice  versa. 

As  it  is,  however,  the  zonule  does  not  run  in  a  straight 
line,  but,  as  it  passes  from  the  lens  backwards  towards 
the  orbiculus  ciliaris,  it  presents  a  curve  along  its  attach- 
ment to  the  ciliary  body.  This  obvious  though  unappre- 
ciated fact  is  the  point  round  which  centres  the  whole 
question  of  the  mechanical  principles  involved  in  accom- 
modation. In  considering  these  principles  the  one  essen- 
tial mechanical  fact  has  been  overlooked,  that  a  curve  or 
bend  in  a  non-rigid  structure  hearing  a  strain  can  only 
exist  so  long  as  the  point  of  curvature  is  supported,  and  the 
support  so  given  talcing  a  -sluvre  in  sustaining  the  strain. 

If  a  rope  carrying  a  weight  is  supported  as  in  Fig.  60,  by 
forces  1  to  4,  it  is  obvious  that  the  bend  in  the  course  of 
the  rope  is  maintained  by  these  supporting  forces,  of 
which  Xos.  1  and  2  carry  the  greatest  strain  and  Nos.  3 
and  4  the  least,  Avhile  the  strain  borne  by  the  distal 
extremity  of  the  rope  at  c  diminishes  in  pro})ortion  to  the 

*  Kichard  Tlioma,  Text-hook  of  General  ['at}iolu(jy,  trauslated  by  Alex. 
Bruce,  189(5,  p.  90. 
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sum  total  of  tliese  suppoi'tiiig  forces  at  the  Leiul  of  the 
rope.  If  the  suiii  total  of  these  sup})orting-  forces  equals 
the  downward  stress  at  L,  then  no  stress  at  all  is 
imparted  to  the  distal  extremity  of  the  rope  (c). 

In  such  a  mechanical  arrangement,  whatever  the  down- 
ward stress  at  l  may  be_,  there  will  always  be  maintained 


Fig.  CO. 
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Diagram  of  supporting  forces  maintainiug  a  curve  iu  the  coiu-se  of 
a  rope.  A  curve  in  a  non-rigid  structure  (l.c.)  bearing  a  strain 
(l.)  can  only  exist  so  long  as  the  point  of  curvature  is  supported 
as  by  forces  (1  to  4),  and  the  support  so  given  taking  a  share  in 
sustaining  the  strain. 


perfectly  stable  eciuilibrium  between  this  stress  and  the 
supporting  forces,  irrespective  of  the  vertical  position  of 
the  weight  l.  That  is  to  say,  increase  in  the  supporting 
forces  acting  in  the  direction  of  J  and  2  will  raise  the 
weight  l,  while  their  diminution  will  lower  it,  but  in 
either  case  perfect  ec^uilibrium  will  always  be  main- 
tained. 

The   same   mechanical   principles  apply   in  tola   to  the 
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stress  transmitted  by  the  lens  along  the  curvature  of  the 
zonule.  This  curvature  is  produced  in  consequence  of  the 
attachment  of  the  zonular  fibres  to  the  ciliary  body  and 
therefore  it  follows  that  the  ciliary  muscle^  forming-  as  it 
dees  the  mass  of  the  ciliary  body,  must  assist  in  sup- 
porting the  weight  of  the  elastic  traction  of  the  lens. 

After  all,  there  is  no  getting  away  from  the  fact  that 
the  zonule,  as  the  rope  l  c  in  Fig.  60,  presents  a  curve, 
nor  from  the  equally  certain  fact  that  such  a  curve  in 
either  zonule  or  rope  must  be  supported  or  it  could  not 
exist.  If  the  weight  l  in  Fig.  60  represents  the  stress  of 
the  elastic  traction  of  the  lens  and  the  supporting  forces 

1  to  4  equal  this  strain,  it  follows  that  none  will  be  trans- 
mitted to  the  choroid  (c).       The  supporting  forces   1   and 

2  sustain,  as  already  stated,  the  greatest  strain,  and  if 
the  portion  of  the  rope  lying  between  them  represents 
the  area  of  attachment  of  the  zonule  to  the  ciliary  body 
proper,  it  is  obvious  that  the  ciliary  body  proper,  i.  e.  the 
ciliary  muscle,  must  sustain  the  greatest  strain  of  the 
elastic  traction  of  the  lens,  thereby  leaving  a  diminished 
amount  of  strain   to   be  borne   by  the    supporting  forces 

3  and  4  representing  the  orbiculus  ciliaris,  while  no  strain 
is  transmitted  to  the  choroid  (at  c). 

As  soon  as  the  existence  of  a  curvature  in  the  course 
of  the  zonule  is  i-ealised,  and  the  factors  which  assist 
in  maintaining  it  are  appreciated,  it  is  manifest  that 
Helmholtz's  view  of  the  ciliary  muscle,  acting  as  a  tensor 
choroidese,  is  untenable. 

The  view  of  the  mechanism  of  accommodation  which  I 
would  submit  this  evening,  is  that  although  in  accommo- 
dation the  lens  is  released  from  tension,  yet  this  result  is 
not  brought  about  by  a  dragging  forward  of  the  choroid, 
but  by  a  descent  of  the  zonular  curve  by  which  the  ciliary 
muscle  alone,  and  not  the  choroid,  sustains  the  full 
weight  of  the  elastic  traction  of  the  lens  (Fig.  61). 

To  substantiate  this  mechanism,  it  is  necessary  to  refer 
to  some  of  the  main  points  in  the  anatomical  disposition 
of  the  ciliary  muscle,  though  I  would  again  emphasise  the 

VOL.    XXXI,  18 
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Diagram  of  mechanism  of  author's  view  of  accommodation. 
Anatomy. — The  zonule  at  its  point  of  curvature  is  attached  to, 
and,  therefore,  svipported  by  the  ciliary  body.  Each  of  the 
three  anatomical  divisions  of  the  ciliary  muscle  has  a  specific  role. 
(1)  The  circular  fibres  act  as  a  sphincter  ciliai-is.  (2)  The 
radiating  fasciciili  from  their  position  support  the  zonular 
curve  as  a  tensor  zonulse.  (3)  The  longitudinal  fibres  terminate 
in  the  stroma  of  the  supra-choroidea  and  orbiculus  and  act  as  a 
sustentacuhim  zonulie  to  the  distal  extremity  of  the  zonule. 
Mechanism. — In  positive  accommodation  the  zonular  curve  is 
lowered  (dotted  line)  by  contraction  of  the  sphincter  ciliaris 
(circular  filires)  associated  Avitli  simultaneous  relaxation  of  the 
radiating  fibres  of  the  tensor  zonulse.  In  negative  accommoda- 
tion the  now  relaxed  tensor  contracts  and  raises  the  zonular 
ciirve  and  tlie  sjAincter  relaxes.  The  sustentaculum  zouulEe 
(longitudinal  fibres)  plays  throughout  a  more  passive  part  as  it 
merely  sujjports  tlie  orbiculus  ciliaris,  and  this  prevents  any 
strain  being  transmitted  to  eitlier  choroid  or  retina. 
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fact  that  the  key  to  the  position  lies  in  tlie  curve  which 
the  zonule  presents. 

In  man  the  ciliary  muscle  is  recognised  as  presenting 
three  clear  and  well-marked  divisions:  (1)  An  inner  com- 
posed of  circular  fibres  ;  (2)  an  outer  of  longitudinal  ones  ; 
Avhile  between  them  lie  (3)  fibres  which  tend  to  diverge  in 
a  radiating  manner  like  the  spokes  of  a  half-opened  fan.* 
The  cribriform  ligament  is  directly  associated  with  all 
three  divisions  in  the  capacity  of  a  check  ligament  to  the 
circular  portion  and  of  a  ligament  of  origin  to  rest  of  the 
muscle. t  The  longitudinal  fasciculi  of  the  ciliary  muscle 
terminate  in  the  stroma  of  the  supra-choroidea  and 
orbiculus  ciliaris,  while  the  radiating  fibres  find  a  direct 
insertion  along  the  area  forming  the  inner  aspect  of  the 
ciliary  body  proper.  Thus  the  longitudinal  fibres  are 
associated  with  the  di.stal  extremity  of  the  zonule,  while 
the  radiating  fibres  are  associated  with  the  summit  of  the 
zonular  curvature  (Fig.  61). 

From  the  existence  of  a  curve  on  the  course  of  the 
zonule,  as  well  as  from  the  relation  of  the  radiating  fibres 
of  the  ciliary  muscle  to  this  curve,  it  is  mechanically 
impossible  to  imagine  that  the  ciliary  muscle  can  act  as  a 
single  muscle  to  pull  the  choroid  forward.  A  bend,  such 
as  the  zonule  presents,  can  only  exist  because  of  the 
support  it  receives  at  the  point  of  curvature  from  these 
radiating  fibres  of  the  ciliary  muscle,  and  their  contraction 
must  tend  to  increase  the  tension  of  the  zonule  by  pulling 
its  curve  outwards,  Avhile  the  circular  fibres  operate 
inwards  and  therefore  produce  relaxation.  These  two 
sets  of  muscle-bundles  thus  act  in  opposite  directions,  and 
behave  like  any  other  pair  of  opposing  muscles  by  con- 
ti'olling  and  counteracting  each  other's  movements.      The 

*  In  text-books  these  radiating  fibres  are  erroneouslj'  described  as 
radial  fasciculi,  from  the  position  they  appear  to  occupy  in  consequence 
of  the  detachment  of  the  ciliary  body  which  Mullcr's  fluid  produces. 
Tide  infra. 

t  Glaucoma  -.  An  Inquiry  into  the  Physiology  and  Pafhvlofji/  oj'the  Intra- 
ocular Pressure,  pp.  23  and  32  ;  also  Trans.  Ophth.  Soc,  vol.  xxviii,  p.  47. 
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circvilai'  fibres  act  as  a  .sjihincter  cilioris^  producing-  relaxa- 
tion of  the  zonule,  while  the  lono-itudinal  and  radiatino" 
fibres  act  as  antagonists  in  the  respective  capacities  of 
sustentaculum  and  teutior  zonula. 

In  positive  accommodation,  the  tension  of  the  lens  is 
diminished  in  consequence  of  a  lowering  of  the  zonular 
curve  induced  by  a  simultaneous  action  of  relaxation  on 
the  part  of  the  tensor  zonula?  (radiating  fibres)  and  of 
contraction  on  the  part  of  the  siihincter  ciliaris  (circular 
fibres).  Per  contra,  contraction  of  the  now  relaxed  tensor 
fibres  with  simultaneous  relaxation  of  the  ciliary  sphincter 
brings  about  negative  accommodation. 

In  brief,  the  view  of  the  mechanism  of  accommodation 
which  I  now  bring  forward  is  that  the  spliincter  ciliaris 
(circular  fibres)  contracts  as  the  tensor  zonulfe  (radiating 
fibres)  relaxes  and  vice-versa,  each  antagonist  working  in 
harmonious  association  with  its  opponent  in  regulating 
the  amount  of  tension  of  the  zonular  arc. 

The  role  of  the  longitudinal  fibres  is  purely  a  passive 
one,  as  they  merely  assist  in  supporting  such  traction  as 
the  zonule  might  impose  on  the  orbiculus  ciliaris  of  the 
ciliary  region.  By  thus  acting  as  a  sustentaculum  zomdse, 
these  muscle-fibres  prevent  any  sti-ain  being  transmitted 
to  either  choroid  or  retina.  Thus  this  arrangement  con- 
forms with  Thoma's  dictum  already  quoted,  that  "when- 
ever throughout  the  body  a  wall  composed  of  soft  parts 
is  exposed  to  repeated  high  pressure,  muscular  elements 
are  found  and  never  elastic  tissue  alone.'' 

It  will  be  noted  that  in  negative  accommodation  when 
the  eye  fixes  from  a  near  to  a  distant  point  the  tensor 
zonulse  conti-acts  into  a  position  of  rest,  and  its  fibres 
remain  in  a  contracted  state  when  the  eye  is  at  rest,  as, 
for  instance,  during  sleep. 

The  fibres  of  the  tensor  zonulee  behave  in  exactly    the 
same  manner  as  the  non-striped   muscular   layers   of   the 
stomach,    l)ladder,    rectum,    etc.,  which    likewise    contract' 
into  a  position  of  rest.      By  thus  contracting  and  remaining 
in  a  phase  of  rest,  the  tensor  zonulee  is  placed  in  the  best 
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possible  position  to  withstantl  the  constant  strain  of  the 
tension  of  the  lens,  for,  as  is  Avell  recognised,  contracted 
muscle-fibres  possess  of  all  tissues  the  highest  degree  of 
elasticity,  which  is  more  than  can  be  said  of  the  choroid, 
the  elasticity  of  which  is  purely  conjectural. 

That  the  longitudinal  and  radiating  fasciculi  of  the 
ciliary  muscle  must  sup])ort  the  zonular  curve  in  the 
respective  capacities  of  sustentaculum  and  tensor  zonular, 
is  demonstrated  by  comparing-  the  appearance  of  the  ciliary 
region  in  globes  fixed  in  Miiller's  fluid  with  those  in  which 
formalin  has  l)een  used. 

After  fixation  in  Miiller's  fluid,  the  ciliary  body  appears 
detached  as  if  rotated  inwards  round  an  axis  represented 
by  the  scleral  ring.  This  appearance  is  produced  by  a 
buckling  in  of  the  orbiculus  ciliaris  and  a  collapse  of  the 
zonular  curve.  The  lens,  too,  presents  a  much  more  globular 
shape  than  in  a  formalin-fixed  eye,  in  which,  as  a  contrast, 
the  ciliary  body  invariably  retains  its  position  and  the  lens 
appears  thinner  and  flatter.'^ 

Tiiese  changes,  I  suggest,  are  due  to  the  fact  that 
Miiller's  fluid  is  a  very  slow  fixing  reagent  which  takes 
six  weeks  at  least  to  harden  a  globe,  while  twenty-four 
hours  is  sufficient  even  for  a  2  per  cent,  formalin  solution, 
which  is  the  strength  I  always  employ.  Formalin 
simultaneously  kills  and  hardens  the  tissue-cells,  while 
with  ^liiller's  solution  the  structures  are  not  jixed  till 
after  the  death  of  the  tissue-cells.  Thus  in  Miiller's 
fluid  the  muscular  fibres  of  the  sustenfaciilum  and  tensor 
zonula"  are  killed  before  being  fixed,  and  therefore,  losing 
their  vital  and  natural  elasticity,  are  subjected  in  this  state 
to  the  full  force  of  the  yet  unfixed  lens  capsule.  In  con- 
sequence, the  muscular  tissue  is  forced  to  give  way  and 
the  ciliary  body  becomes  detached,  while  the  muscle- 
bundles,  particularly  the  radial  fasciculi,  ])resent  a  teased- 
out  appearance. 

In  a  formalin-hardened  glolx*,  on   the   othei'  hand,  the 
muscle-fibres   are    fixed    and    killed    simultaneously,    and 
*  Op.  cit.,  fig-s.  00  and  61. 
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lience  tlie  ciliary  body  retains  its  position  and  the  muscle- 
l)undles  appear  in  compact  and  closely  ai-ranged  fasciculi. 
Formalin  also  acts  with  equal  rapidity  on  the  lens,  which 
appears  thinner  and  flatter  than  after  hardening  with 
Miiller's  fluid,  in  which  latter  reagent  the  elasticity  of  the 
lens-capsule  has,  for  some  time,  full  play  and  therefore  the 
lens  presents  a  thicker  and  rounder  shape. 

Thus  formalin  hardens  the  eye  with  the  zonular  curve 
well  preserved,  so  that  the  mechanism  of  accommodation 
is  fixed  in  the  position  of  rest,  while  Miiller's  fluid  only 
hardens  the  eye  after  the  lens-capsule  has  expanded  its 
full  elastic  energy  in  detaching  the  ciliary  body  and 
flattening  out  the  zonular  curve,  and  hence  the  lens 
assumes  a  more  globular  form  as  in  accommodation. 

With  this  further  proof  that  the  maintenance  of  the 
zonular  curve  depends  on  the  support  which  it  receives 
from  the  non-striped  muscle-fibres  of  the  ciliary  muscle, 
I  am  compelled  by  the  exigency  of  time  to  bring,  for  the 
present,  my  arguments  to  a  close. 

{June  8th,  1911.) 


40.   A   large    patch    of    medullated    nerve-fibres    near    the 
mav7tla  and  apart  from  the  optic  papilla. 

By  Arnold  Lawson. 

The  patient  is  a  woman,  set.  56  years,  moderately  fair 
in  type,  and  of  slightly  hypermetropic  refraction.  Vision 
is  normal  with  correcting  lenses.  The  patch,  which  is  of 
irregular  shape,  and  about  three  papilla-diameters  in  its 
longest  horizontal  diameter  and  about  two  papilla-diameters 
in  its  broadest  vertical  diameter,  is  situated  almost  directly 
below  the  macula  at  a  distance  from  it  of  about  one 
papilla-diameter.  Its  inner  extremity  is  immediately 
below  the  fovea,  and  here  the  medullated  fibres  form  a 
narrow  tail  or  handle.  Rapidly  increasing  in  width,  the 
patch  stretches  horizontally  outwards  from   the  point  and 


PLATE    XXII. 

Illustrates  Mr.  Arnold  Lawson's  case  of  a  Large  Patcli  of 
MeduUated  Nerve-fibres  near  the  Macula  aud  apart  from 
the  Optic  Papilla. 
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ends  in  the  expanded,  irregularly  shaped,  feather-like 
manner  typical  of  cases  of  this  kind  which  are  connected 
with  the  papilla. 

Throughout  the  greater  part  of  its  extent  the  lower 
external  branch  of  the  central  retinal  vein  passes  through, 
and  is  partially  concealed  by,  the  patch,  whilst  the  coi're- 
sponding  artery  winds  along  the  lower  border. 

The  patch  is  streaked  Avith  fine  lines  of  a  greyish  hue, 
where,  presumably,  the  patch  is  not  quite  so  dense  as 
elsewhere,  and  two  minute  red  points  simulating  minute 
hasmorrhages  are  also  visible,  indicating  spots  where  the 
normal  choroidal  reflex  shines  through  a  tiny  gap  in  the 
nerve-fibres  (PI.  XXII). 

The  patient  is  entirely  unaware  of  any  defect  in  the 
vision,  although  there  is  a  large  absolute  scotoma  in  the 
visual  field  corresponding  to  the  patch. 

The  fundus  of  both  eyes  is  perfectly  healthy  except  as 
regards  this  patch  of  medullated  fibres,  but,  as  will  be 
seen  from  the  accompanying  draAving,  there  is  a  peculiar 
halo  round  the  disc  which  gives  out  a  shining  silvery 
reflex,  much  resembling  the  shot-silk  reflex  commonly 
seen  in  childhood.  Whether  this  is  merely  a  vei-y 
unusual  persistence  into  adult  life  of  the  shot-silk 
reflex,  or  whether  the  phenomenon  is  caused  by  slight 
opacity  of  the  retina,  due  to  an  abnormal  condition  of  the 
axis  cylinders  somewhat  analogous  to  the  medullated 
patch,  it  is  impossible  to  say. 

{Card  specimen.      July  I'Stli,  1911.) 


41.  A  case  of  suhretinal  neir  groictli  of  douhtful  nature. 

By  J.  B.  Law^ford. 

Mrs.    Sarah    S — ,    set.    77    years,   attended   as  an  out- 
patient at  Moorfields  Hospital  on  March  18th,  1911. 
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The  sight  of  her  left  eye  had  been  failing-  for  "  some 
months ;   perhaps  a  year."      No  other  symptoms. 

E.  +  5-5  D.  =  f  J    +  8.  D.  =  J.  1,  P.  a,  T.  n. 

L.V.  =  liand  movement :  P.  acts  sluggishly  to  light.  T.  n. 

Ojphthalmoscoinc  examination.  —  R.  Slight  central 
choroido-retinal  degeneration. 

L.  Occupying  the  macular  region  is  a  large^  roughly 
oval,  yellowish,  raised  area,  over  which  the  retinal  vessels 
pass.  Its  nasal  edge  is  near,  but  not  in  contact  with,  the 
optic  disc  ;  its  npper  edge  is  above  the  superior  macular 
artery  and  vein ;  its  lower  margin  does  not  reach  the 
inferior  macular  vessels.  Its  horizontal  measurement  is 
just  over  4  disc  diameters,  while  from  above  downwards 
it  measures  3^  disc  diameters. 

The  margins  are  generally  well-defined,  but  the  nasal 
border  and  part  of  the  upper  border  are  indistinct. 

The  central  part  of  the  mass  is  raised  4  D.  above  the 
surrounding  retina  ;  but  the  incline  to  the  highest  point 
is  very  gradual.'  The  retinal  vessels  are  seen  with 
unusual  distinctness  over  the  mass  ;  the  veins  are  perhaps 
somewhat  dilated.  No  haemorrhages  are  visible.  At  the 
lower  border  there  is  a  band  of  dark  pigment. 

The  retina  over  the  mass  shows  marked  stippling  in  the 
central  part ;  and  numerous  narrow  lines  in  an  irregular 
fan-shaped  arrangement  spreading  from  the  outer  edge  of 
the  O.D.  These  lines,  which  are  probably  due  to 
wrinkling  of  the  retina,  vary  much  in  brightness  according 
to  the  incidence  of  the  light. 

Above  the  area  of  new-growth  are  several  small  groups 
of  degenerative  change  in  the  retina.  At  only  one  point 
(down  in)  does  there  appear  to  be  any  disturbance  of 
choroidal  pigment  (PL  XXIII). 

The  patient  is  in  good  health,  and  active.  Urine  is 
free  from  albumen  and  sugar. 

There  has  been  no  appreciable  alteration  in  the 
appearance  or  size  of  the  new  growth  since  the  patient's 
first  visit  to  the  hospital. 

[Card  specimen.      July  IStlt,  1911.) 


PLATE    XXIII. 

Illustrates  Mr.  J.  B.  Lawford's  case  of  Subretinal  New  Growth 
of  Douhtful  Nature. 
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Mr.  AV.  T.  Holmes  Spicer  believed  he  had  seen  the  case 
under  discussion  when  the  patient  was  at  the  hospital. 
He  formed  the  opinion  at  that  time  that  it  was  a  case  of 
central  senile  degeneration.  Such  cases  were  not  very 
infrequent  in  very  old  people.  The  speaker  had  one  case 
in  which  this  condition  was  present  in  one  eye,  and  in  the 
other  there  was  a  circular  area  of  superficial  atrophy  of 
the  choroid,  with  exposui-e  of  the  deeper  layers  of  the 
choroid.  To  show  its  affinity  with  another  sort  of  senile 
degeneration,  he  had  a  drawing  made  of  another  case  for 
comparative  purposes,  in  which  in  one  eye  the  appearances 
resembled  those  seen  in  Mr.  Lawford's  case,  and  in  the 
other  eye  the  patient  had  a  typical  retinitis  circiuata,  a 
grey  degeneration  of  the  macula  surrounded  by  white 
exudation.  He  thought  that  the  condition  in  Mr.  Law- 
ford's  case  was  the  stage  of  exudation,  Avhich  would  be 
followed  later  by  an  atrophic  condition,  the  whole  appear- 
ance being  closely  allied  with  the  central  form  of 
degeneration  met  with  in  retinitis  circinata. 

Mr.  Xettleship  believed  that  if  such  cases  could  be 
watched  from  beginning  to  end  over  a  good  many  years, 
it  would  be  found  that  in  at  least  some  of  them  the 
deposit  disappeared  and  left  a  corresponding  area  of  more 
or  less  atrophic  choroid.  He  was  not  prepai'ed  to  bring 
forward  detailed  individual  examples,  but  he  recalled  at 
least  one  which  for  a  time  resembled  the  present  case, 
the  deposit  afterwards  disappearing  and  leaving  an 
atrophic  choroidal  area.  The  cases  should  be  carefully 
watched,  and  a  great  deal  Avould  depend  upon  whether 
the  patient  was  or  was  not  below  the  age  at  which  such 
conditions  might  be  expected  to  clear  up."^ 

]\Ir.  Lawford,  in  reply,  said  that  the  view  expressed 
by  Mr.  Spicer  and  Mr.  Nettleship  was  to  some  extent 
favoured  by  the  fact  that  since  March  18th,  when  the 
patient  came  under  observation,  there  had  been  no  increase 

*  For  further  considei-ation  of  these  forms  of  disease,  reference  may  be 
made  to  a  paper  by  the  speaker  in  Roy.  Lond.  O^ihth.  Rep.,  vol.  xv,  p.  191 
et  seq.  (1903).- E.  N. 
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in  tlie  size  of  tlie  growth  or  in  its  lieiglit.  His  own  view 
was  that  the  mass  consisted  of  organised  exudation,  and 
Avas  probably  to  a  great  extent  of  htemorrhagic  origin. 
All  his  colleagues  at  Moorfields  had  seen  the  case  ;  three 
believed  the  tumour  to  be  malignant ;  eight  considered  it 
a  non-malignant  new-formation. 


42.   Hole  at  the  macula  R.E. 
By  Frank  Moxon. 

Mks.  E.  P — ,  ast.  60  years,  attended  Mr.  George  Coats's 
out-patients  at  Moorfields  on  July  1st,  1911.  About 
eighteen  months  ago  first  discovered  that  sight  of  E.E. 
was  bad,  and  that  on  closing  L.E.  could  only  see  the 
lower  part  of  objects  :  the  vision  has  remained  about  the 
same  up  to  date. 

No  history  of  injury,  no  history  of  any  disease;   two  iu 

famil}^,  no    miscarriages.      Urine    normal.      Just    previous 

to   noticing  sight   was  affected  was   in   bed  suffering  from 

attacks    of    pain    and    sickness ;   no  diagnosis.     Pupil  R. 

larger  than  L. ;  both  fail  to  react  to  light,  and  only  slightly 

in  convergence.      Knee-jerks  normal.      No   rhombergism. 

E.E.  complete   central  scotoma.        Rest    of   field    normal. 
Vision  g6_ 

At  fovea  circular  depressed  area  about  ^  diameter  of  disc 
retina  immediately  surrounding  this  area  is  blurred  and 
indistinct,  base  of  area  studded  over  with  minute  yellow 
dots,  some  of  which  are  sparkling  in  appearance.  Many 
yellowish  dots  about  rest  of  fundus,  chiefly  around  macular 
area,  with  much  the  same  appearance  as  the  spots  in  Tay's 
choroiditis.  Eye  otherwise  normal.  L.E. :  Vision  +  O'S  D. 
sph.  =  |,  -f  4  D.  sph.  =  J.  1.  Macula  and  rest  of 
fundus  normal,  except  that  the  same  minute  yellow  dots 
can  be  seen  around  macula  and  at  fovea.  Otherwise 
normal ;    no  scotoma,  field  full. 

{Card  specimen.      July  loth,  1911.) 
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43.  A  rare  case  of  prlmnri/  tiialignaiit  ijrowtli  of  f lie  ciliarij 

Jiodj/. 

By  R.  A.  (tkekves. 

The  sections  which  I  have  sliowu  were  taken  through 
an  eye  containing  a  tumour  of  the  ciliary  body. 

The  case  was  under  the  care  of  Mr.  Knox  Shaw  at  the 
Homoeopathic  Hospital,  and  I  am  indebted  to  him  for 
permission  to  use  the  clinical  notes  and  to  show  the 
specimens. 

The  patient,  a  little  girl,  ret.  10  years,  was  first  seen  on 
April  20tli,  1910.  Between  two  and  three  years  before 
that  her  mother  had  noticed  a  small  brown  spot  on  the 
iris  of  the  right  eye  at  the  corneo-scleral  margin ;  this 
had  slowly  and  painlessly  increased  in  size,  but  had  given 
rise  to  no  subjective  symptoms,  except  a  gradual  failure  of 
vision  in  that  eye  for  the  last  two  months.  Otherwise 
the  child  seemed  in  perfect  health. 

^'-  *  •    6  0  '        •  o 

There  was  irido-dialysis  of  the  upper  temporal  border 
of  the  right  iris  for  7  mm.,  the  detached  border  of  the 
iris  being  incurved  with  blood-vessels  of  some  size  runnino- 
along  it.  At  a  small  portion  of  the  corneo-scleral  margin 
the  cornea  was  sclerosed.  Between  the  detached  portion 
of  the  iris  and  the  corneal  margin,  there  was  a  brown 
chocolate-coloured  growth  of  irregular  surface  arising 
from  the  ciliary  region,  which  extended  behind  the  iris, 
and  could  be  seen  to  present  slightly  in  the  pupillary  area. 
The  pupil  was  irregular  in  shape,  and  the  lens,  which 
appeared  to  be  slightly  displaced,  had  a  commencing 
opacity  at  its  outer  border.  Tension  was  normal.  The 
ophthalmoscope,  beyond  showing  the  growth  and  that 
it  was  confined  entirely  to  the  ciliary  region,  i-evealed  no 
abnormality. 

The  eye  was  enucleated  at  once,  and  I  may  add  that 
the  patient  has  remained  in  good  health  ever  since,  no 
signs  of    recurrence  having  shown    themselves.     The  eye- 
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ball  ^vas  of  normal  size  and  shape,  and  no  irregularities 
were  present  on  its  surface.  It  was  hardened  in  formalin 
and  bisected. 

On  bisection  the  lens  was  seen  to  be  dislocated  and 
pushed  away  by  a  greyish  tumour  situated  in  the  ciliary 
region,  which  encroached  chiefly  on  the  vitreous,  but  also 
to  some  extent  on  the  anterior  chamber,  causing  the 
latter  to  be  shallow  on  this  side,  and  which  also  invaded  a 
portion  of  the  iris.  The  remaining  parts  of  the  globe 
Avere  in  situ  and  appeared  normal.  The  tumour  was 
about  the  size  of  a  split-pea. 

Microscopically,  the  tumour  is  composed  of  large  cells 
of  varying  shape  according  to  position,  but  mainly  of  a 
columnar  type.  Each  cell  has  a  single  oval  nucleus  lying 
parallel  with  the  long  axis  of  the  cell,  and  nearer  to  one 
end  than  the  other  in  the  definitely  columnar  cells.  The 
cells  are  arranged  in  regular  rows  of  a  single  layer  of 
cells  each,  the  usual  arrangement  being  that  two  such 
rows  lie  parallel  and  in  contact.  In  no  part  of  the 
growth  can  a  lumen  be  distinguished  between  the  rows  ; 
in  many  places  rows  of  cells  are  seen  to  lie  with  their 
bases  in  contact  and  their  free  ends  turned  away  {vide 
drawing  under  high  power).  The  columns  thus  formed 
interlace  freely,  and  the  cells  are  nearly  all  free  of  pig- 
ment. The  growth  becomes  continuous  in  its  posterior 
part  witli  the  pars  ciliaris  retinae,  and  in  this  situation 
there  are  a  few  pigmented  cells.  There  is  a  fine  fibrillated 
supporting  stroma  all  through  the  growth,  but  no  inter- 
cellular stroma  can  be  seen  between  the  cells  forming  a  row. 

The  columns  of  cells  are  invading  the  tissues  of  the 
ciliary  body  and  iris  in  a  way  characteristic  of  a 
malignant  growth,  though  increase  in  size  has  taken 
place    chiefly   in    a  posterior    direction. 

In  some  parts  a  circular  arrangement  of  cells  can  be 
seen,  suggesting  alveoli,  but  there  is  never  any  lumen,  and 
the  appearance  can  be  accounted  for  by  cross-section  of 
the  columns.  These  appearances  bear  some  resemblance 
to  the  rosettes  of  a  glioma. 


PLATE    XXIV. 

Illustrates  Mr.  E.  A.  Greeves'  rare  case  of  Primary  Malignant 
Growth  of  the  Ciliarv  Bodv. 
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Very  few  blood-vessels  can  be  seen  ;  those  present  are 
probably  derived  from  the  invaded  tissues. 

The  cells  of  the  growth  are  epithelial  in  character,  and 
the  growth  is  obviously  a  malignant  one  {vidn  PI. 
XXIV,  fig.  1,  where  it  is  seen  invading  the  iris). 

With  regard  to  its  origin,  if  that  part  of  the  tumour  be 
examined  where  the  pars  ciliaris  retinae  becomes  con- 
tinuous with  it,  the  cells  of  the  growth  will  be  seen  to 
resemble  closely  those  of  the  unpigmented  layer  of  the 
pars  ciliaris,  both  in  size  and  shape. 

If  both  layers  be  followed  into  the  growth,  the  pigmented 
layer  is  seen  to  disappear  ;  it  seems  to  be  pushed  aside 
and  broken  up  by  the  invading  cells.  Broken  parts  of  it 
can  be  seen  lying  among  the  cells  of  the  tumour  apparently 
not  taking  part  in  the  formation  of  the  latter.  The 
tumour  appears  to  be  derived  from  the  layer  of  unpig- 
mented epithelium  which,  indeed,  can  be  traced  into  it 
{vide  PI.  XXIV,  fig.  2). 

Fuchs,  in  1908,  collected  particulars  of  eight  cases  of 
primary  malignant  epithelial  growth  of  the  ciliary  body, 
and  made  a  classification  according  to  their  histological 
structure.      He  showed  that  they  fall  into  definite  groups. 

None  of  the  cases  hitherto  described  are  similar  to  the 
case  under  discussion.  Two  resemble  it  somewhat  as  far 
as  histological  structure  goes,  though  the  clinical  details 
are  very  different. 

One  of  these  is  the  case  described  by  Treacher  Collins 
ill  1891.  The  patient  was  £et.  63  years,  and  had  lost  the 
sight  of  the  eye  twenty- five  years  before  through  an  injury. 
There  was  a  tumour  in  the  ciliary  region  which  had 
grown  chiefly  into  the  vitreous,  but  which  also  invaded 
the  ciliary  body.  It  was  deeply  pigmented,  and  its  origin 
from  the  pigmented  epithelium  of  the  ciliary  body  could 
be  definitely  made  out. 

In  bleached  sections  a  structure  consisting  of  columns 
of  cells  in  single  parallel  rows,  surrounded  by  a  supporting 
stroma,  could  be  seen.  In  many  parts  of  the  tumour  the 
cells    were    arrangfed   in   circles.      The    cells    were   rather 
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cubical    than    columnar.       The    main    differences    to    the 
tumour  under  discussion  are  : 

(1)  That  in  many  places  a  definite  lumen  can  be  seen 
between  two  rows  of  cells  and  in  the  centre  of  the  cell 
circles  ;   the  tumour  thus  shows  a  glandular  structure. 

(2)  The  tumour  arises  from  the  pigmented  epithelium, 
and  is  deeply  pigmented. 

(3)  The  cell-rows  are  turned  with  their  free  ends 
towards  one  another  (c./.  drawing  under  high  power 
PI.  XX rV,  fig.  3). 

The  second  case  bears  a  greater  resemblance  to  the 
present  one,  in  that  the  growth  was  unpigmented.  It 
'svas  reported  by  Snell  and  described  by  Treacher  Collins 
in  1899.  The  tumour  occurred  in  a  patient  fet.  69  years, 
and  here,  too,  the  sight  of  the  eye  had  been  lost  through 
injury  fourteen  years  before.  The  growth  filled  the 
eyeball,  and  infiltrated  its  coats  so  that  it  was  impossible 
to  say  for  certain  where  it  had  arisen.  It  had  undergone 
degeneration  in  many  places,  but  a  structux'e  consisting  of 
parallel  rows  of  lai^ge  epithelial  cells  could  be  seen. 

None  of  the  other  cases  bear  any  resemblance  in 
structure  to  the  present  one. 

Fuchs  classified  them  into  two  main  groups  : 

(1)  Those  imitating  the  structure  of  embryonic  retina, 
showing  several  layers  of  cells  in  a  row  ;  represented  by 
four  cases,  of  which  A^erhoeff's  case  is  a  type.  These 
were  all  under  nine  years  of  age. 

(2)  Those  which  do  not  go  so  far  as  to  reproduce  the 
structure  of  the  whole  retina,  but  at  most  show  a  single 
layer  of  epithelium  in  each  row. 

This  is  further  subdivided  into — 

(a)  Those  consisting  of  cell-membranes  and  tubules 
repi'esented  by  the  two  cases  mentioned  above. 

(h)  Those  consisting  of  cell-tubules  only,  represented 
by  one  case. 

(c)  Those  consisting  of  cells  having  an  irregular  arrange-, 
ment  and  showing  cell-tubules  only  in  the  youngest 
parts,  represented  by  one  case. 
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It  will  be  seen  tliat  the  present  case  has  no  place  in 
the  above  classification.  It  might  be  taken  as  the  repre- 
sentative of  a  fourth  sub-group  of  division  (2),  viz.  : 

(d)    Those  which  consist  of  cell-membranes  only. 
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July  ISth,  1911. 

Mr.  E.  Treacher  Collins  quite  agreed  with  the  findings 
of  Mr.  Greeves.  The  tumour  shown  was,  he  thought, 
primarily  a  growth  from  the  inner  or  unpigmented  layer 
of  the  pars  ciliaris  retina?.  It  differed  from  the  epithelial 
growth  of  the  ciliary  body  which  he  had  recorded,  which 
was  pigmented,  and  consisted  of  definite  tubules  as  well 
as  rows  of  cells.  This  latter  he  regarded  as  a  growth 
starting  from  the  outer  or  pigmented  layer  of  the  pars 
ciliaris  retina?,  which  nominally  consists  of  tubules  as 
well  as  a  row  of  cells.  He  agreed  that  the  specimen 
shown  histologically  closely  resembled  one  brought 
before  the  Society  by  Mr.  Simeon  Snell,  of  which  he  had 
made  the  pathological  report.  In  Mr.  SnelFs  case,  how- 
ever, the  growth  occupied  the  whole  eyeball,  and  it  was 
impossible  to  say  what  had  been  its  primary  seat  of 
origin. 
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44.   Osteoma  of  the  orhit. 
By  Richard  R.  Cruise. 

J.  B — ,  a^t.  17  years,  brought  before  the  Society  to 
show  post-operative  appearance  after  removal  of  an 
osteoma  from  the  left  orbit. 

There  had  been  previous  to  operation  considerable 
proptosis,  and  downward  and  outward  displacement  of  the 
globe,  with  some  restriction  of  ocular  movement. 

At  the  operation  an  osteoma  was  removed  from  the 
inner  wall  of  the  orbit ;  it  consisted  of  cancellous  bone 
with  a  very  dense  coating.  The  mass  measured  34  mm. 
X   32  mm.    x    12"5  mm.;   weight,  207'5  gr. 

The  appeai'ance  now,  with  the  exception  of  a  scar  on 
the  inner  side  of  the  orbit,  presents  no  disfigurement, 
there  is  perfect  binocular  vision,  and  visual  activity  is  -g- 
in  each  eye. 

There  is  no  diplopia.  (J^'^y  13^/<,  1911.) 

The  Chairman  said  that  Mr.  Cruise  ought  to  be  con- 
gratulated upon  the  result  of  his  second  case.  He  had 
probably  saved  the  patient's  eye,  and  in  appearance  it 
seemed  as  though  no  exostosis  had  occurred. 


45.    Case   of  retinitis  circiiiata. 
By  W.  H.  McMuLLEN. 

J.  S — ,  a  woman,  tet.  68  years,  came  to  the  Royal 
Westminster  Ophthalmic  Hospital  on  May  2nd,  1911, 
complaining  of  failing  vision. 

History. — Vision  has  been  failing  gradually  for  three  or 
four  years  ;  during  past  year  has  seen  stars  flying  about 
before  her  eyes  occasionally. 


PLATE    XXV. 
Illustrates  Mr.  W.  H.  McMulleu's  case  of  Eetiuitis  Circinata. 
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Prese)tt  condition. — R.V.^luuid  movements,  L.V.  3^- 
H.m.  2  D.  =  j-^.  In  the  R.E.  tliere  is  a  large  central 
relative  scotoma.  In  both  eyes  the  pupils  are  active  and 
the  tension  normal.  In  the  II. E.  the  fundus  in  the  region 
of  the  macula  has  a  rather  greyish  appearance  with 
irregular  pigmentation.  Sui-rou)iding  this  central  region 
is  an  irregular  but  complete  ring  composed  of  small 
opaque  white  dots,  many  of  them  confluent.  The  dots  do 
not  appear  to  be  raised,  and  they  lie  beneath  the  retinal 
vessels.  The  ring  is  broadest  in  its  outer  part,  narrowest 
in  its  inner  part.  It  extends  above  slightly  beyond  the 
ixpper  temporal  artery ;  below  it  does  not  quite  reach 
the  lower  temporal  artery.  In  some  parts  there  are  fine 
spots  of  pigment  among  the  white  dots. 

'When  first  seen  there  were  no  retinal  hajmorrhages, 
but  now  there  are  extensive  retinal  ha?morrhages  about 
the  ring,  especially  on  the  nasal  side.  The  haemorrhages 
appear  to  be  in  one  of  the  deeper  layers  of  the  retina. 

In  the  L.E.  there  is  cloudiness  in  the  macular  region, 
slight  irregnlar  pigmentation,  and  some  sclerosis  of  the 
choroidal  vessels.  Between  the  macida  and  disc  there 
are  a  few  pale  round  dots,  but  no  opaque  white  dots  such 
as  are  present  in  the  other  eye  (PI.  XXV). 

The  patient's  general  health  is  fairly  good  ;  there  is  no 
albumen  or  sugar  in  the  urine,  and  her  vascular  system  is 
in  good  condition  for  her  age. 

The  chief  points  of  interest  Avere  the  completeness    of 
the    nng  of  white    dots,   and    the   presence   of    numerous 
recent  retinal  haemorrhages.      When  he  saw  the  case  last, 
about  a  month  ago,  there  was  no  trace  of  hasmorrhage. 
[Card  specimen.      July  loth,  1911,.) 
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46.    'ruinoiir-hlie  .siihrcf  iiial  ■iiki.^.s  of  ur(ja)il>ifd  uiiUnimuihiry 

t\i- ud  a  tt'. 

By  W.  11.  McMuLLEN. 

E.  M — ,  a  man,  a-t.  26  years,  came  to  mo  iirst  a  year 
ago  complaining  of  defective  vision  in  the  right  eye. 
The  ll.y.  had.  always  been  defective.  He  had  never  had 
any  pain  ur  redness  in  the  eye. 

K.V.  counts  fingers  at  1  ft.  L.V.  ||.  T.n.  in  Loth 
eyes.  In  the  K.E.  there  is  a  white  mass  beneath  the 
retina  in  the  lower  part  of  the  globe  extending  froiii 
a  point  about  three  disc-diameters  below  the  optic  disc  as 
far  forward  as  one  can  see  with  the  ophthalmoscope.  The 
surface  of  the  mass  is  rather  nodular.  The  retina  is 
adherent  to  its  surface  for  the  most  part,  but  in  places  it 
is  detached  slightly  over  depressions  between  nodules. 
A  retinal  vessel  running  from  one  nodule  to  another 
appears  to  hold  up  the  retina  in  tent-like  fashion.  The 
highest  point  of  the  mass  can  be  seen  with  a  -f- 1-  D. 
lens  in  the  ophthalmoscope,  the  disc  being  seen  witli  a 
—  10  D.  There  are  scattered  patches  of  pigment  on  the 
surface. 

The  appearance  has  not  changed  during  tlie  past  year. 
{Card  ispecimen.      Jidij  lotli,  1911.) 


47.  Giuniaatou^  tamltis. 
By  J.  H.  FisHEi;. 


J.  H — ,  cct.  31  years,  ex- sailor. 

History  of  specific  infection  when  in  Koyal  Navy  five 
years  ago  (rash  on  belly  and  sore  throat),  and  treatment 
for  four  years  continuously,  consisting  of  twenty-two  intra- 
nuiscular  injections,  probably  mercurial,  and  course  of 
pills  ;  twelve  months  ago  injection  of  "606"  into  buttock  on 
account  of  slio'ht  deafness.      Since  then  no  fnrther  treat- 
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meiit.  Two  years  ago  the  marg-ins  of  the  riglit  lids 
became  ulcerated,  but  healed  in  three  weeks  under 
administration  of  iodide  of  potassium.  The  left  lids  have 
been  similarly  affected  for  ten  days.  On  each  occasion 
the  lid  affection  followed  directly  on  arrival  in  London. 
The  patient  lost  weight  considerably  three  years  ago,  but 
has  since  been  putting  on  weight. 

Present  conditiun. — There  is  a  localised  loss  of  the 
marginal  tissue  of  each  lid  of  the  right  eye,  involving 
the  inner  third  of  the  upper  lid  and  an  area  about  half  an 
inch  wide  a  short  distance  outside  the  inner  end  of  the 
lower  lid  ;  the  neighbouring  tarsal  plate  is  in  each  case 
considerably  atrophied.  There  is  oedema  and  dusky 
redness  of  the  left  upper  lid,  with  considerable  thickening 
and  induration  of  the  lid  margin,  upon  which  in  the 
situation  of  the  cilia  are  three  small  punched-out  ulcers. 
There  is  also  some  irregular  granular  roughness  of  the 
neighbouring  conjunctival  surface  of  the  lid.  The  left 
preauricular  gland  is  just  palpable. 

The  "  606  "  injection  had  been  given,  but  in  spite  of 
that  the  Wassermann  reaction  was  positive.  1'he  two 
attacks  followed  visits  of  the  patient  to  Lond(jn,  and  were 
probably  caused  by  the  dust  of  the  streets. 

{Card  specimen.      Jnhj  IStJt,  lUlL) 


48.  Betinili-s  of  duuhfj'nl  nature. 
13y  H.  Ghuisdalk. 

Mks.  »S — was  sent  to  see  me  at  the  Royal  Westminster 
Ophthalmic  Hospital  some  months  ago  on  account  of 
failure  of  vision. 

She  was  found  to  have  an  almost  mature  cataract  of 
the  left  eye  with  good  perception  and  projection  of  light  j 
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the  vision  of  tlie  I'ig'lit  eye  w;i.s  defective^  3^^,  not  improved  ; 
tlie  lens  was  ])ractically  eleav  ;  the  defect  was  dne  to 
changes  in  the  macnlar  region,  which  were  described  in 
the  noti's  as  "  resembling  glycosuric  change/'  There  was, 
however,  no  glycosnria  nor  other  general  disease  found. 

The  cataractous  lens  of  the  left  eye  was  removed 
without  difficulty,  but  it  was  found  that  the  macular 
region  of  this  eye  also  was  diseased.  There  is  a  small 
])atcli  of  ])igment,  about  :\  O.D.D.,  at  the  macula;  recently 
there  has  appeared  close  to  this  an  area  of  retinal 
oedema. 

In  the  right  eye  vision  failed,  and  since  vision  was 
a  little  more  acute  with  the  pupil  dilated,  an  iridectomy 
was  done.  The  changes  in  the  retina  of  this  t'-ye  have 
increased  ;  they  tend  to  follow  the  macular  artery  and 
have  assumed  the  appearance  rather  of  retinitis  cii'cinata. 

Tiie  case  is  shown  on  account  of  the  different  forms  of 
retinitis  in  the  two  eyes.  In  the  right  eye  there  were 
found  a  number  of  irregularly-shaped  patches  of  choles- 
terin,  rather  grosser  than  usual,  with  no  hasmorrhages 
or  alteration  of  the  character  of  the  vessels,  and  suggesting 
the  presence  of  glycosuria. 

The  urine,  however,  though  examined  repeatedly,  has 
never  given  any  trace  of  sugar  or  albumen. 

The  cataractous  lens  of  the  left  eye  was  removed  with- 
out any  special  difficulty,  and  after  a  needling  a  good 
view  of  the  fundus  could  be  obtained.  It  was  then  seen 
that  there  was  at  the  macula  an  almost  circular  patch  of  a 
dark  colour,  which  was  taken  to  be  a  haemorrhage  ;  later 
it  was  seen  that  this  patch  had  changed  colour  a  little 
and  had  become  definitely  pigmented  in  the  central 
zone. 

About  this  time  it  was  noted  that  the  character  of  the 
exudate  in  the  right  eye  was  changing ;  there  was  a 
fresh  oiitburst  of  patclies  along  the  lower  macular  vessels, 
and  the  whole  appearance  resembled  that  of  retinitis 
circinata  rather  than  glycosuria.  There  was  no  atrophy 
of  the  macular  retina. 
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At  the  beginning-  of  July,  it  was  noticed  that  there  was 
a  fresh  change  in  the  left  eye;  the  region  of  the  retina 
immediately  below  the  original  patch  of  pigment  became 
cedematous  and  slightly  raised.  Gradually  this  local 
swelling  has  increased,  and  the  ai-ea  now  is  about  2  O.D. 
above  the  normal  fundus  level  (it  must  be  remembered 
that  the  eye  is  aphakic),  and  the  patch,  instead  of  being 
merely  oedematous,  now   suggests  an  organising  exudate. 

There  ai-e  no  scattered  patches  of  cholesterin  as  in  the 
right  eye. 

The  question  arises  whether  we  have  to  do  with  the 
same  disease  (retinitis  circinata)  in  different  stages  in 
the  two  eyes,  or  whether  the  two  conditions  are  distinct 
and  represent  different  diseases. 

{.Tnhj  ISth,  1911.) 


49.  Tiro  casef}  of  metastatic  ocular  injlammaf ion  associated 
icith    Bacillus   coli   toxsemia. 

By  Arnold  Lawson. 

Case  1. — Mi.ss  0.  P — ,  a  young  lad}^,  aet.  21  years,  was 
sent  to  me  by  Mr.  E.  P.  Furber,  of  Oxted,  in  October, 
1908,  with  the  following  history  : 

Six  days  previously  on  waking  up  in  the  morning  she 
noticed  for  the  first  time  a  mistiness  affecting  the  vision  of 
the  right  eye.  She  consulted  Mr.  Furber,  who  noticed 
some  swelling  about  the  right  papilla.  He  overhauled 
her,  but  could  find  nothing  in  her  general  condition  to 
explain  her  symptoms.  The  patient  was  apparently  in  the 
enjoyment  of  excellent  health,  and  her  organs  were 
])erfectly  fi"ee  from  any  disease.  Sj'philis  could  be 
absolutely  excluded,  and  there  was  not  the  slightest 
evidence  of  tuberculous  mischief  either  in  the  ])atient  or 
in  the  family  liistorv. 

On  examination  K.V.  =  -j*^:,  barely,  not  iiii])rove(l.      'I'he 


272      TWO    CASES    OF    METASTATIC   OCULAR    INFLAMMATION. 

oplitluilnioscope  revealed,  tlio  presence  of  an  extremely 
severe  papillitis — the  most  intense  nionolateral  papillitis 
that  I  have  ever  seen  either  before  or  since.  The  nerve- 
head  Avas  entirely  covered  by  a  mass  of  dense,  whitish 
exudate,  spotted  with  ha:Mnorrhag*es,  and  rising-  quite  five 
dio]itres  above  the  general  level.  The  veins  were 
extremely  congested  and  tortuous,  and  tlie  entire  macular 
region  was  oedematous,  and  striped  with  faint  radial 
striations.      The  rest  of  the  fundus  was  quite  normal. 

L.V.  =   !^.      Fundus  and  media  normal. 

I  could  throw  no  light  on  the  cause.  The  menses  were 
regular  and  natural.  The  patient  stated  that  she  felt 
perfectly  well  and  had  no  headache.  She  had  for  a  long 
time  been  subject  to  bad  colds.  The  teeth  were  in 
excellent  order. 

Feeling  sure  that  the  case  was  due  to  a  toxaemia  of 
some  hind,  I  wrote  to  Mr.  Furber  asking  him  to  overhaul 
the  patient  again  and  examine  the  urine  and  blood ;  and 
in  the  meantime  I  oi'dered  rest  in  bed  with  the  constant 
wearing  of  spectrum  blue  glasses  to  shut  off  red  rays,  and 
mercury  both  by  the  mouth  and  by  inunction. 

The  examination  of  the  blood  revealed  nothing,  but  the 
housemaid  at  the  patient's  house  volunteered  the  state- 
ment that  the  bedroom  always  smelt  abominably  in  the 
morning,  and  had  done  so  for  some  months.  It  was  then 
discovered  that  the  urine  was  exceedingly  offensive,  and 
examination  showed  that  it  was  literally  swarming  with 
Bacilln.<^  cnli.  The  patient  was  at  once  put  on  full  doses  of 
helmitol.  Mercury  was  not  well  borne,  though  never 
given  in  large  doses,  and  it  was  shortly  found  advisable  to 
discontinue  its  administration  by  the  mouth,  whilst  con- 
tinuing a  little  inunction  into  the  brow  or  temple  at 
night. 

When  I  next  saw  the  patient,  about  three  weeks  after 
her  first  visit,  and  about  a  fortnight  after  the  commence- 
ment of  the  use  of  helmitf)l  matters  had  improved 
considerably,  and  the  vision  had  gone  up  to  ^.  There 
was  much  less  swelling,  although  the  disc  was   still  com- 
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pletely  hidden,  all  sig-ns  of  lia^niorrhage  had  gone,  and  the 
veins  were  distinctly  less  engorged.  The  visual  field 
showed  a  large  sector  of  blindness  downwards  and 
outwards,  which  extended  fi'oni  the  ]ieri]~>hery  to  within  '20^^ 
of  the  fixation  ])oint,  hut  no  corrc^sjiondiug  lesion  could  be 
made  out  in  the  fundus.  The  condition  of  the  urine  was 
much  better,  and  the  foetor  had  almost  disa])pearcd, 
altliough  Bacillus  coli  were  still  present  in  large  numbers. 

Mr.  AVedd,  at  that  time  bacteriologist  to  Moorfields 
Hospital,  was  asked  to  advise  with  regard  to  prejmring  a 
vaccine.  After  a  careful  examination,  he  gave  it  as  his 
opinion,  that  in  view  of  the  patient's  general  im])rovement 
a  vaccine  was  unnecessary,  especially  as  he  thought  that 
coli  vaccines  liad  not  at  that  time  (three  years  ago)  much 
determined  value. 

In  accordance  witli  this  expert  advice  no  vaccine  was 
made,  but  we  determined  to  try  the  effect  of  treating  the 
condition  with  lactic  acid  ferment,  and  a  course  of  tabloids 
of  trilactine  (Martindale)  was  ordered  in  addition  to  the 
helmitol.  It  Avas  not,  however,  a  success,  and  had  to  be 
discontinued  after  a  week  or  so,  as  it  nauseated  the 
patient.      Helmitol  was  continued  as  before. 

The  patient  improved  very  rapidly,  and  seven  weeks 
after  the  commencement  of  treatment  the  vision  was  ^  in 
the  affected  e^-e,  and  the  papillitis  liad  largely  disappeared. 
The  outer  margin  of  the  disc  could  now  be  seen,  though 
faintly,  and  there  was  still  a  general  haze  over  the  papilla, 
Avhich  extended  a  little  way  on  each  side.  The  veins  were 
still  rather  congested,  but  they  had  lost  their  tortuosity. 
The  (edema  about  the  macula  had  completely  cleared  up. 

Two  months  later,  the  physiological  cup  had,  to  a  slight 
extent,  re-appeared,  and  all  swelling  had  vanished,  except 
along  the  inner  nuirgin  of  the  disc,  where  thex'e  was  still 
some  dense  haze.  Helmitol  was  still  being  taken,  but  the 
urine  had  resumed  a  normal  condition,  and  a  sample  sub- 
mitted to  the  microscope  contained  no  coli  bacilli.  The 
visual  field  was  quite  normal  except  foi"  the  blind  sector, 
which  remained  unaltered.      The  vision  =  4  easilv. 
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Since  then  the  patient  lias  liad  no  trouble,  the  vision 
remaining  good  and  the  recovery  being  excellent.  The 
urine  has  also  remained  satisfactoiy.  She  began  to 
resume  her  former  life  about  three  months  after  the 
inflammation  was  first  noticed,  and  her  health  has  been 
excellent  ever  since. 

Helmitol  was  used  consistently  for  about  three  months, 
and  after  the  first  fortnight,'was  the  only  drug  employed, 
with  the  exception  of  a  little  nightly  inunction  of  mercury 
and  the  attempted  treatment  by  trilactine,  which  was  a 
failure.  The  improvement  in  the  ocular  inflammation 
accompanied  in  a  remarkable  way  the  improvement  in  the 
urine,  and  nobody  following  the  progi-ess  of  the  case 
could  have  any  reasonable  doubt  that  the  two  conditions 
were  inter-dependent.  One  must  confess  that  the  total 
absence  of  any  ordinary  cause  likely  to  produce  an  intense 
nerve  inflammation  in  a  young,  Avell-developed  and 
apparently  healthy  girl,  naturally  inclined  one  to  the  belief 
that  the  Bacillns  coU  Avas  the  responsible  agent,  but  at 
the  same  time,  the  horrible  state  of  the  urine  gave  ample 
grounds  for  assuming  the  possibility  of  a  general  infection 
from  this  source.  Knowing  the  usual  course  run  by 
severe  inflammations  affecting  the  papilla,  one  would  not 
expect  the  excellent  result  obtained  in  this  case  to  have 
followed  if  the  cause  of  infection  was  not  successfully 
eliminated,  and  I  venture  to  think  that  no  amount  of 
mercurial  ti'eatment,  however  well  stood  by  the  patient 
— which  was  not  the  case  here — would  have  brought 
about  the  complete  restoration  of  vision  with  a  nearly  full 
visual  field  if  the  state  of  the  urine  and  its  cause  had 
been  neglected. 

Case  2. — Emily  H — ,  ast.  36  years,  had  been  attending 
my  out-patient  clinic  at  Moorfields  off  and  on  for  about  a 
year  with  recurrent  vesicular  keratitis.  She  was  a 
weakly,  ill-developed  woman,  afflicted  with  chronic 
rheumatoid  arthritis,  which  had  affected  most  of  her 
joints.  I  had  not  seen  her  for  some  months  when  she 
appeared    about    the   middle   of   last   March   with    a    fresh 
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attack  of  the  old  conipliunt.  On  previous  occasions  I 
had  got  lier  well  by  straight-forward  treatment  with 
lotions^  atropine,  etc.,  combined  with  tonics  and  treatment 
directed  to  improve  her  general  health  ;  but  this  time  she 
had  not  come  to  the  hospital  until  the  e3'es  had  been  bad 
for  some  time.  As  a  result  the  case  was  unusually 
obstinate,  and  I  thought  the  Avisest  plan  would  be  to 
admit  her  as  an  in-patient  for  a  time. 

The  condition  of  the  eyes  on  a'dmittance  was  as 
follows  :  There  was  a  slight  niuco-purulent  discharge 
with  some  swelling  of  the  lids  and  general  injection  of 
the  conjunctiva  in  both  eyes.  Both  cornete  showed  the 
effects  of  previous  inflammatory  attacks  by  the  presence 
of  patchy  nebuhv  of  varying  density.  Here  and  there 
faintly-staining  specks  could  be  seen  where  the  vesicles 
had  ruptured.  There  was  veiw  considerable  photophobia, 
but  no  iritis  or  evidence  of  deep  mischief.  '  E.A".  ■=  {^  ; 
L.V.=  3%. 

A  week  after  admission  she  was  much  better  and  the 
cornea?  had  healed,  but  I  kept  her  in  the  hospital  to  try 
and  consolidate  the  cure.  A  week  later  a  fresh  ci'op 
of  fine,  slightly  varied  grey  points  appeared  in  both 
eyes,  being  more  numerous  in  the  left,  where  about  a 
dozen  were  counted  at  one  time.  I  thought  it  might  be 
as  well  to  have  a  scraping  taken  from  the  left  cornea  for 
bacteriological  investigation,  and  this  Mr.  Snell,  the  house- 
surgeon,  carried  out  with  due  aseptic  precautions. 

Now  comes  the  interesting  part  of  the  case.  Within  a 
few  hours  of  the  scraping  the  left  eye  was  streaming  with 
an  abundant  inuco-purulent  discharge.  The  scraping  was 
performed  in  the  early  morning  and  I  myself  saw  the 
patient  within  four  hours,  when  the  eye  was  already  freely 
discharging  and  the  eye  much  injected. 

Frequent  douchings  with  a  lotion  of  perchloride  of 
mercury  was  ordered,  but  the  case  very  rapidly  assumed 
a  most  serious  aspect.  The  cornea,  within  twenty-four 
hours  of  the  scraping,  was  extensively  infiltrated,  the 
lesions   taking   the   form    of   a    broad    ring    of  yellowish- 
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white  spots  between  the  iipex  and  the  linibus  of  the 
cornea,  wliicli  involved  over  one  third  of  the  whole  corneal 
superficies  and  stained  freely  to  fluorescin. 

A  specimen  of  the  discharge  sent  for  investigation 
revealed  nothing  but  the  B.  d'erosis  ;  but  matters  became 
rapidly  worse  in  s]iite  of  local  painting  with  protargol 
douches,  etc.,  and  the  comparatively  clear  portions  t)f  the 
cornea  became  smaller,  so  that  four  days  after  the  scraping 
almost  the  entire  cornea  was  covered  with  dense  infiltrate. 
A  second  examination  of  the  discharge  had  the  same 
result  as  the  first,  and  I  felt  certain  that  one  had  to  deal 
with  a  violent  metastatic  inflammation  of  some  kind  or 
other.  There  was,  however,  nothing  at  first  glance  to 
help  one.  There  was  no  evidence  of  any  vaginal  or 
urethral  trouble  and  no  history  of  old  gonorrhoea. 

Examination  of  the  urine,  however,  had  shown  it  to  be 
offensive.  It  contained  some  pus  aiul  various  organisms, 
but  no  gonococci  Avere  found  nor  any  indications  for  a 
special  vaccine. 

Urotropine  in  full  doses  Avas  prescribed,  and  as  matters 
were  getting  desperate  a  polyvalent  vaccine  was  tried  on 
the  foui'th  day,  consisting  of  streptococcus  1  part,  B. 
ratan-halia  1  part,  and  gonococcus  2  parts,  but  this  had 
no  good  effect  and  the  patient  got  steadily  worse. 

Remembering  my  former  experience,  I  asked  that  the 
urine  should  be  carefully  examined  again  with  a  view  to 
determining  the  possible  presence  of  B.  coli  in  excess. 
This  was  done,  and  the  report  made  that  the  urine  was 
teeming  with  this  organism.  A  vaccine  of  the  B.  cnli 
was  then  rapidly  made  and  an  injection  of  5  millions 
given  on  the  ninth  day  after  the  first  commencement  of 
the  symptoms. 

The  condition  of  affairs  was  then  about  as  bad  as  one 
could  imagine.  The  whole  of  the  left  cornea  was  in- 
volved and  appeared  to  be  sloughing.  The  iris  was 
entirely  hidden  from  view  by  the  dense  yellowish  infiltrate 
and  perforation  seemed  innninent.  In  addition,  the  right 
eye,  which  for  four  days  had  remained  unaffected,  had  at 
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the  end  of  tliis  time  begun  to  show  sigMis  of  a  siniihir 
process  to  that  seen  in  the  left  eye.  Fii-st,  an  abundant 
muco-pnrnlent  discliarge  appeared  followed  by  the  appear- 
ance of  a  ring  of  infiltrate  in  the  cornea,  just  as  in 
the  left  eye.  This  ring  quickly  grew  in  breadtli  and 
density,  so  that  when  the  first  injection  of  B.  coll  was 
given,  this  cornea  too,  was  almost  completely  covered  with 
infiltrate  and  stained  to  fluorescin,  except  for  a  small  clear 
spot  about  the  apex.  Thus  nine  days  after  the  first 
onset  the  whole  of  the  left  and  almost  the  whole  of  the 
right  cornea  was  involved,  and  it  seemed  as  though 
nothing  could  save  the  patient's  sight  in  either  eye. 

The  result  of  the  first  injection  of  B.  coli  was  little  short 
of  marvellous.  The  whole  process  seemed  to  cease  as  if 
by  magic.  ^Vithin  twenty-four  hours  the  discharge  was 
already  distinctly  less.  Six  days  later,  when  a  second 
injection  of  2-")  millions  was  given,  the  discharge  had 
almost  ceased  in  both  eyes,  the  staining  area  was  very 
largel}'  diminished  in  both  cornea?,  and  there  was  obvious 
signs  of  clearing  evei*y where. 

From  this  point  the  patient  made  very  rapid  and 
uninterrupted  strides  to  recovery.  A  third  injection  of 
50  millions  was  given  a  week  after  the  second  injection, 
and  a  fourth  injection  of  100  millions  a  week  later  still. 
At  the  end  of  this  period  just  a  month  after  the  com- 
mencement of  the  symptoms  both  cornea?  were  completely 
covered  b}'  epithelium  and  the  infiltration  had  to  a  very 
large  extent  disappeared. 

A  fortnight  later  I  noted  that  there  was  only  a  slight 
interstitial  haze  with  superficial  pannus  in  places.  The 
central  poi-tion  of  the  cornese  exhibited  rather  denser 
haze,  especially  in  the  left  eye,  but  the  iris  and  pupil 
were  well  visible  everywhere.  There  was  still  some 
general  congestion  of  the  conjunctiva  and  a  little  photo- 
phobia, but  this  was  rapidly  subsiding.  All  discharge 
had  ceased. 

Three  weeks  later,  or  seven  weeks  from  the  onset, 
liX,  =  I  and  L.Y.  =  {'q.    So  that  the  patient's  sight  and 
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condition  was  approximately  as  g-ood  as  before  the  injec- 
tion. As  B.  coli  were  still  present  in  excess,  thongli  in 
greatly  reduced  numbers,  a  fifth  injection  of  100  millions 
was  given  and  the  urotropine  ordered  again. 

The  patient  is  now  going  on  perfectly  well  and  is  in 
ver}^  decidedly  better  general  health  than  she  was  when 
first  admitted  into  the  hospital.  The  urine  is  still  far 
from  healthy  but  much  ])etter  than  it  was. 

I  have  to  thank  Mr.  Snell  for  his  help  in  compiling  the 
notes  of  this  case,  and  Mr.  H.  Browning,  the  Bacteriologist 
to  the  Hospital,  for  his  preparation  and  supervision  of 
the  vaccine  treatment,  which  was  entirely  in  his  hands. 

I  have  looked  through  tlie  records  of  ophthalmological 
literature  published  during  the  last  few  years,  and  have 
failed  to  come  across  a  single  case  of  metastatic  ocular 
inflammation  ascribed  to  infection  by  B.  coli.  It  is 
possible  that  a  few  have  been  brought  forward  which  have 
escaped  my  notice,  but  my  impression  is  as  I  have  stated. 

With  regard  to  the  two  cases  just  enumerated,  tlie 
evidence  of  B.  coli  being  the  causal  factor  is  not  so  com- 
plete in  the  first  as  in  the  second  case.  In  the  latter  I 
think  the  chain  of  evidence  is  complete,  because  there  is 
the  outstanding  point  that  an  exceedingly  virulent  and 
destructive  process  was  at  once  arrested  and  speedily  cured 
by  the  employment  of  a  vaccine  made  from  the  patient's  own 
organisms.  In  the  former  case,  in  which  no  vaccine  was 
used,  this  piece  of  direct  evidence  is  necessarily  wanting 
and  a  link  in  the  chain  is  thereby  weakened.  At  the 
same  time,  the  negative  evidence  supplied  by  the  total 
absence  of  any  other  cause  of  infection,  taken  with  the 
positive  evidence  furnished  by  the  infective  condition  of 
the  urine  and  the  steady  continuous  improvement  that 
followed  the  efforts  to  improve  this  secretion,  together 
make  up  a  history  which  I  think  reasonably  justifies  the 
assumption  that  the  B.  coli  was  the  causal  factor  in  this 
case  as  well. 

There  are  some  points  of  groat  similarity  in  the  two 
cases.      In  both  cases  bacilluria  had  probably  been  present 
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for  a  long  pcM-iod.  Wo  know  tliis  For  a  certainty  in  Case 
1,  and  from  what  I  liavc  seen  the  same  condition  of  affairs 
can  also  be  strongly  inferred  in  Case  2. 

Secondly,  both  cases  exhibited  a  similar  rapid  and 
intensely  violent  inflaninuition.  As  I  have  already 
stated,  the  optic  neuritis  in  Case  1  was  the  most 
violent  thing  of  its  kind  that  I  have  ever  seen,  and  in 
Case  2  I  have  only  seen  a  similarly  rapid  infection  of 
the  cornea  in  a  few  cases  of  gonorrhoea  and  streptococcic 
inflammation. 

Tliii'dly,  both  cases  exhibited  the  same  tendency  to 
rapid  amelioration  on  treatment,  and  both  cleared  up, 
leaving  remarkably  little  evidence  of  the  process  through 
which  they  had  passed.  'J'his  latter  point  is,  indeed,  the  most 
interesting  feature  of  the  inflammation.  Under  the  most 
favourable  circumstances,  when  viewing  the  condition  of 
affairs  in  Case  1  as  it  first  appeared,  one  would  not  have 
dared  to  hope  for  anything  like  a  resultant  visual  acuity  of  5, 
with  the  maintenance  of  a  visual  field  quite  full  and 
normal  except  for  the  loss  of  a  patch  in  one  direction. 
Nor  in  infiltrating  infections  of  the  cornea,  accompanied 
by  complete  involvement  of  the  one  and  almost  complete 
involvement  of  the  other,  can  we  expect  a  restoration  of 
vision  equal  to  what  existed  before  the  infection,  and  yet 
such  was  the  case  her6. 

The  absence  of  virulent  organisms  in  the  muco-jmrulent 
discharge  in  Case  2  is  in  accordance  with  Avhat  has 
been  noted  before  in  true  metastatic  inflammations  of  the 
conjunctiva,  viz.,  that  the  discharges  give  no  information 
as  to  the  nature  of  the  causal  virus. 

Finally,  I  cannot  help  thinking  that  the  B.  coli  is 
possibly,  and  one  might  almost  say  probably,  the  cause  of 
ocular  trouble  more  often  than  can  be  even  surmised  at 
the  present  time.  It  is  but  a  very  few  years  ago  that  one 
began  to  hear  for  the  first  time  of  the  dread  influence  of 
pyorrhoea  alveolaris.  Yet  as  soon  as  a  few  cases  of  toxic 
trouble  from  this  cause  had  been  recorded,  literature 
began    very    speedily    to    l)ecome    overweighted    with    a 
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number  of  cases  of  ocular  iuHaimnation  asci'ibed  with 
more  or  less  truth  to  this  disease.  And  jierhaps  it  only 
needs  a  little  patient  ex})loitation  of  the  B.  cult  for  this 
usually  harmless  organism  to  be  found  the  factor  of  as 
many  troubles  as  its  covfrrres  the  pneumococcus,  the 
gonococcus,  and  many  others. 

{July  Wh,  1911.) 

The  Chairman  was  of  opinion  that  the  paper  was 
probably  one  of  the  most  important  that  the  Society  had 
liad  that  session.  It  was  very  probable  that  ojihthalmp- 
logists  had  constantly  missed  such  infections  because 
they  had  not  been  so  successful  in  their  methods  of  in- 
duction as  Avas  Mr.  Lawson. 

Mr.  W.  M.  Beaumont  (Bath)  fully  endorsed  all  tluit 
the  Chairman  had  said  with  regard  to  Mr.  Lawson^s  most 
interesting  paper.  He  understood  that  in  the  second  case 
the  bacilluria  continued  after  the  patient  got  well.  The 
injections  apparently  cured  the  eyes,  but  had  no  effect  on 
the  urine.  He  would  like  to  ask  Mr.  Lawson's  views  on 
'that  point. 

Mr.  M.  Stephen  Mayou  asked  whether  the  oreranism 
was  found  in  the  discharge  from  the  eye. 

Mr.  Lawson,  in  reply,  said  that  the  continued  presence 
of  bacilli  in  the  urine  after  the  Case  was  perfectly  well 
was  a  condition  that  might  rather  be  expected.  The 
Bacillus  coll  was  frecpiently  found  in  perfectly  healthy 
urine,  and  lie  thought  it  was  evident  from  his  first  case 
that  a  person  might  have  the  organism  in  very  large 
numbers  without  any  affection  of  the  general  health.  In 
this  first  case,  the  patient,  who  was  a  refined  girl  of  good 
family,  had  probably  had  the  organism  swarming  in  the 
urine  for  a  long  time  before  she  had  the  ocular  manifesta- 
tion, and  if  ocular  manifestations  occurred  at  all  they 
would,  judging  by  this  case,  be  the  result  of  very  chronic 
poisoning.  The  body  could  stand  the  presence  of  BaciUus 
coli  without  harm  at  all,  and  no  ocular  manifestation 
was  likely  to  take  place  unless  the  invasion  was  very  con- 
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sideraltle.  AVitli  regard  to  Mr,  Mayuu's  (|Ucstioii,  the 
pathogenic  urgaiiisni  Avas  not  found  in  the  discharge  from 
the  eye.  Two  investigations  were  carried  out  by  Mr. 
Browning,  and  the  results  were  negative  in  both  cases. 
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'J'he  folloiviitg  cases  and  commiinications  liave  also   been 
hroiiglit   hi't'oyp   the   Society  : 

1.  A    model    to    hallow    ;i    cui-ious    colour    effect    due    to 
.siniultiuieous   contrast.      J.   li.   Tomlinsox. 

2.  Hole  at  the  Macula.     G.  W.  Roll. 

3.  AlLuniiiiuric  Retinitis.      R.  E.   (Ipeeves. 

4.  A  ca.se  of  Spring  Catarrh.     S.  Stephenson. 

5.  Tuberculosis  Choroiditis.     E.   E.  Battkn. 

6.  Congenital    Deficiency    of    the     Voluntary     ]\luscles 
supplied  by  a  right  third  nerve.     Cobbledick. 


EEPORT    OF    COUNCIL. 

Read  at  the  Annual  General  Meetuit/  of  the   Society. 


The  Council  is  liap]\y  to  report  tlio  continuod  prosperity 
of  the  Society. 

During  the  session  wliich  ends  to-niglit,  fourteen  foreign 
members  have  been  elected  in  addition  to  sixteen  new 
ordinary  members.  Four  members  have  resigned — one  of 
Avhom  has  been  elected  an  lionorary  member.  Six  members 
have  died.  At  the  present  time  there  are  499  members 
and  honorary  members  on  the  list. 

Of  the  members  who  have  died  during  the  past  year 
Mi\  Henry  Power  was  President  of  the  Society  from  1890 
to  1893  ;  Mr.  Tatliam  Thompson  and  Mr.  .Josei)h  Nelson 
were  both  holding  the  position  of  Yice-President  at  the 
time  of  their  deaths,  while  ^Ir.  Ensor  and  Mr.  James  had 
both  been  members  for  more  than  twenty  years. 

The  Council  has  to  announce  with  regret  that  jNIr.  J.  B. 
Lawford  has  resigned  his  position  as  Honorary  Treasurer 
to  the  Society.  The  Council  desires  to  record  its  apprecia- 
tion of  the  valuable  services  he  has  rendered  to  the  Society 
during  the  five  years  he  has  held  this  post. 

The  Honorary  Treasurer's  report  and  statement  of 
accounts  are  submitted,  and  show  the  financial  condition 
of  the  Society. 

On  June  7th  Dr.  E.  Landolt  gave  the  Bowman  Lecture 
on  "  Ophthalmic  Surgery/'  and  was  listened  to  b}^  a  large 
and  appreciative  audience. 

The  thanks  of  the  Society  are  due  to  IMr.  Nettleship 
and  Mr.  Sydney  Stephenson  for  their  contributions  to  the 
Library, 
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included  iu  the  followius:  official  list.* 


ABBREVIATIONS. 


Ace.    Accommodation. 
Aq.      Aqueous  humo\ir. 
As.      Astigmatism. 
A.C.    Anterior  chamber. 

C.  Cornea. 
Ch.      Clioroid. 
cm.     Centimetre. 
Cyl.     Cylindrical  lens. 

D.  Dioptre  or  dioptric. 

E.  Emmetropia. 

F.  Field  of  vision. 
H.        Hypermetropia. 

H.l.     Latent  hypermetropia. 

H.m.  Manifest  hypermetropia. 

I.         Iris. 

L.        Left  eye  ;  and  R.,  riglit  eye. 

m.       Metre. 

mm.    Millimetre. 

My.     ilyopia. 

M.L.  Macula  lutea ;  and  Y.S.,  yellow 
spot. 

Oph.  Ophthalmoscope,  ophthalmo- 
scopic examination,  oph- 
thalmoscopic appearances. 


O.D.    Optic  disc. 
O.P.    Optic  papilla. 
P.        Pupil. 
Pr.      Presbyopia. 
P.L.    Perception  of  light, 
p.p.     Punctum  proximixm. 
p.r.      Punctum  remotissimum. 
R.        Rig-ht  eye  ;  and  L.,  left  eye. 
Ret.    Retina. 
Sel.     Sclerotic. 
Sph.    Spherical  lens. 
T.        Tension  of  the  eyeball. 
T.n.,  tension  normal. 
T.  +1,  T.  +  2,  T.  +  3,  7  degrees 
T.  -  1,  T.  -  2,  T.  -  3,  5       of 
increase    and    decrease    of 
tension. 
Vit.     Vitreous  humour. 
Y.S.    Yellow  spot ;  and  M.L.,  macula 

lutea. 
V.        Visus,     acuteness     of     sight, 
power     of      distinguishing- 
form. 


SYMBOLS. 


+    Symbol  for  a  convex  lens. 
-   Svmbol  for  a  concave  lens. 


Foot. 
Inch. 
Line. 


*  See  Transactions,  (vol.  iv  1884),  p.  365. 
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